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A KELLOGG CRACKING 
UNIT IS THE RESULT 
OF TEAM WORK 
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@ Laboratory tests, research, engineering, 
fabrication, construction and initial plant 
operation are all coordinated in a Kellogg 
cracking unit before its acceptance by the 
refiner. 


This coordination makes it possible for a 
refiner to delegate to the Kellogg organiza- 
tion the complete responsibility for a crack- 











ing unit. 
THE M. W. KELLOGG COMPANY 
225 BROADWAY, NEW YORK 
Los Angeles . . . . . 1031 South Broadway 
San Francisco . . . . . . ~« 200 Bush St 
Tulsa . . . . . ss « «~ =©Philtower Building 
LICENSING AGENT FOR GASOLINE PRODUCTS COMPANY, INC. KELLOGG PRODUCTS INCLUDE: Cross, Holmes - Manley, de Florez 
Licenses granted under United States and Foreign Patents for: Cross - and Tube and Tank Cracking Units, Absorption Plants and Pipe Stills, 
de Florez * Holmes-Manley - Tube and Tank Cracking Processes and de Florez Temperature Control. Pressure Vessels for the Power, Refinery 
Combination Cracking Units - European Representatives: Compagnie and Chemical Industries. Power Plant and Industrial Piping. Pacific Hot 
Technique des Petroles - 134 Boulevard Haussmann « Paris, France. Oil Pumps, Radial Brick Chimneys. Plastic Refractories. It. 
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Despite the howls of some discontent- 
ed refiners who have come to the state 
ot loud talking recalcitrants through 
the butting of heads against conditions over which 
not even the “Great White Father” has control, this 
industry is in good condition and no sane man, 
viewing the situation as a whole, can be pessimistic 
as to its future. 


Better 
Times 


There never has been a time in oil’s history but 
that low priced crude brought on a wave of con- 
struction of small skimming plants, which served 
their time, faded out of the picture with higher 
crude prices, but returned again and usually in 
greater number with increased production from new 
flush fields and lowered prices. They have come 
and gone by the scores. They have come again and 
just as in the past many of them will shut off their 
fires, leave their tanks and brickwork standing as 
mute evidence of bad times in the refining industry. 
There is no malice against those who strive to make 
their living through the building and operation of 
teapot refineries—save where those operators 
muddy the waters of an already confusing condi- 
tion through unwillingness to abide by the laws of 
the land. As good business people they have their 
rights. As hot oil merchants their rights are doubt- 
ful and their existence deplored. 

This industry, like all others, sees labor, fuel 
costs, sources of raw material, and rapid technical 
advancement bring about repeated shiftings of its 
activities. In so far as the very small refinery is 
concerned its appearance inevitably follows exploi- 
tation and development of new flush fields, especial- 
ly where light oil is found. Oklahoma, California, 
Inland Texas and the Texas Gulf Coast have seen 
the influx of small refiners come and go. These con- 
cerns enter such areas, or certainly should do so, 
with the full knowledge that their position is not 
long tenable and that with the passing of a very few 
years they must pull up stakes and follow in the 
wake of the drill. Some, of course, develop into 
established companies, grow by their versatility and 
initiative, and expand into concerns of national eco- 
nomic importance. And such types of concerns, and 
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the men who own and run them are welcomed by 
the industry, respected for their ability, and receive 
every cooperation as thev become part and parcel of 
the oil fraternity. The other type, and there are re- 
gretably too many of the other type, has little 
reason to expect either welcome or respect. It is, 
however, unfortunate that a small and relatively 
unimportant minority can be the source of sufficient 
confusion to darken the outlook, even temporarily, 
of an industry without which the world of business 
and pleasure can not function. 

Fortunately the period of existence for the hot 
oil merchant is surely passing. His position is in- 
secure and his life must be short. Even though the 
remainder of his existence be accompanied by howls 
of discontent and even to the extent of causing 
additional confusion in the economics of petroleum, 
the well established refining concern, operating 
honestly and aggressively in its efforts to derive a 
profit, should not long need to worry over the antics 
of its unreliable neighbor. The long time view of 
the industry points definitely toward continued im- 
provement and better times. 


Italian Recent developments in Italy indi- 
. cate that the long talked of ac- 
Refineries tivity in refinery and cracking 


plant construction will actually get under way early 
in 1935. National and international petroleum in- 
terests operating or proposing operations in Italy, 
after months of waiting saw the new petroleum de- 
cree approved by the Council of Ministries late in 
June. Following publication of the decree, upon 
which it becomes law, it must be then followed by 
interpretation and application, including actual 
granting of import and refining concessions which 
are slated to become effective January 1, 1935. 

In so far as plant capacity and number of plants 
to be permitted, as well as their location and type, 
the Italian government stresses first the matter of 
national defense, second national revenue, and ap- 
parently concerns itself with an economical or 


327 
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profitable oil industry last. The government, how- 
ever, has intimated that it has no intention of allow- 
ing refinery construction and expansion to be de- 
veloped beyond what it considers suitable for re- 
quirements. Regulations requiring domestic refin- 
ing will certainly bring about marked construction 
activity in that country. 


When and if the licenses are granted and con- 
tingent upon requirements and restrictions, a num- 
ber of concerns are ready to begin construction 
work, both in improvements and new refineries. 
Socony-Vacuum Corporation, which purchased con- 
trol of the BENIT cracking plant at Naples, is re- 
ported planning to rebuild and convert the plant 
into a complete refinery. The AGIP which is con- 
trolled by the government, has purchased the 
DISCA cracking plant at Venice, and is reported 
planning reconstruction into a complete plant; also 
reported planning modernization of its plant at 
Fiume to a complete plant, and may also erect a new 
refinery. The SIAP (Standard Oil Company 
(New Jersey) subsidiary) is reported planning en- 
largement of its refinery at Trieste and considering 
establishment of another plant on the west coast. 
Nafta (Royal Dutch-Shell group) is said to be 
planning reconstruction of its Spezia cracking plant 
and erection of a new one at a location which must 
be approved by the Supreme Council of Defense. 
Petrolea (Soyusnefteexport) is also reported plan- 
ning a refinery to haridle its business in refined 
products except bunker fuel. Among others which 
have filed applications for concessions are Gulf Oil 
Corporation (Union Importatori Lubrificanti) and 
The Texas Company. All locations are to be ap- 
proved by the Supreme Council of Defense follow- 
ing the recommendations of the Ministry of Cor- 
porations and the Ministry of Finance. 

All indications now point to an active construc- 
tion program in Italy as soon as the oil companies 
can secure complete information as to what their 
concessions will permit. 


Synthetic Prospects of a petroleum chemical 
Products industry are rapidly corming into a 

phase of petroleum refining that is 
almost daily assuming a position of commercial im- 
portance and the progress of a chemical industry 
based on petroleum during recent years has been 
most gratifying. New products of petroleum deriva- 
tion have been making their appearance in steadily 
increasing number and are fast assuming a more 
intimate relation to our daily lives. Not many of 


those engaged in the petroleum refining industry 
are able to realize the present relative importance 
of developments of this type although virtually all 
of the important new products have been mentioned 
from time to time in the technical and trade press. 
It is only when such information is correlated and 
discussed in detail, with many of the numerous 
products mentioned both as to their method of 
manufacturer and uses, that the importance and 
rapidity of the developments are fully realized. Dr. 
Carleton Ellis, Industrial Research Consultant, in 
his paper before the recent New York meeting of 
the American Institute of Chemical Engineers 
brings much of this information down to date in a 
most interesting fashion. Because of the growing 
importance of this phase of the industry’s activities, 
Dr. Ellis’ paper is presented in this issue. Page 337. 


Propane From a general chemical and physi- 
Dewaxing cal viewpoint the following important 
factors are involved in the manu- 
facture of lubricating oils; selection of fraction of 
proper boiling range, removal of asphaltic and/or 
coloring materials ; removal of naphthenic materials 
(concentration of paraffinics) and removal of 
waxes. In a recent paper before the California 
Natural Gasoline Association, “Use of Propane in 
Lubricating Oil Refining,” U. B. Bray, C. E. Swift, 
and D. E. Carr, of Union Oil Company of Califor- 
nia, presented much interesting and valuable data 
on the modern process of propane dewaxing and 
deasphalting as employed by that company. The 
paper, together with several views of the recently 
completed plant at Oleum, California, is presented 
in this issue through the courtesy of the association 
and Union Oil Company. Page 333. 


In expansion and extension of this 
subject “Elements of Stabilization,” 
I. N. Beall, Chemical Engineer, this 
month contributes Part 3 of his series of articles. 
This series is being prepared with the idea of mak- 
ing the technical and engineering phases of the 
subject more easily adapted to practical application. 
In the present discussion methods are described 
whereby maximum yields of substantially pure 
hydrocarbon fractions may be produced from nat- 
ural gas, or other gases, including separation of 
methane, ethane, propane, isobutane and butane and 
the pentanes. Part 4 of the series will appear in an 
Page 346. 


Stabilizer 
Systems 


early issue. 
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H. J. DUNMIRE 
Valvoline Oil Company 


ALVOLINE OIL COMPANY’S Butler, Penn- 

sylvania, refinery recently started in operation 
its new distillation equipment. Prior to the erection 
of these stills, the company started a construction 
program which included new filter capacity, earth 
burning equipment, large additions to storage, and 
modernization of the shipping department. With 
completion of the distillation units, this refinery is 
one of the most modern in the Pennsylvania field. 


Foster Wheeler Corporation designed and erected 
the pipe stills which include a primary crude distil- 
lation unit of 2500 barrels per day, a lube rerun unit 
of 2000 barrels per day, and a naphtha rerun unit 
capable of running 750 barrels per day. Crude oil run 
to these stills is strictly Pennsylvania grade, selected 
and pumped to the refinery by the company’s pipe 
lines. 

The furnace or tube still of the crude unit is of the 
self-supporting type. The heater walls are construct- 
ed of 18 inches of fire brick lining and three inches 
of insulating brick lining with transite type covering. 
The steel work and heating surface are supported on 
foundations independent of the brick work of the 
setting. The bridge wall is constructed entirely of 
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fre brick and is air cooled. Two important features 
ye incorporated in the design to prevent decompo- 


> 3 sition of the crude oil. First, the inside diameter of 640 
the tubes is selected to permit evaporation in the tubes 
of the heater, thus supplying the latent heat as the boil- 630 
ing point is reached and thereby reducing the differen- 
ial between the temperature of the heater outlet and 
that at the bottom of the tower to 10° or 15° F. In this 620) 
way the mixture of liquid and vapor attains a very y-: 
high velocity in the heater tubes and the latent heat ’ 6/0 
required to complete evaporation in the bottom of = 
the tower is reduced to a minimum. This feature is & 600 


important when handling high grade Pennsylvania \! 


—— 


0. 9 


cudes which are particularly sensitive to tempera- Q 
ture. The second feature incorporated allows the 590 


580 
) 


length of travel through the tubes of the heater to 
be materially reduced by extending the heating surface 


4 on the outside of the tubes in the convection bank. 


Gill rings are used; the rings being larger toward 
the bottom of the convection bank. The radiant sec- 
tion tubes are located under the roof of the heater 
and are arranged in two rows of staggered tubes, one 
row above the other; the final passage of the oil 
being through the upper row. 

The fractionating tower is 133 feet high by six 
feet six inch diameter and contains 64 trays. Each 
side stream from the tower is controlled by a wier 
type of proportioning valve which, once set, will 
withdraw side streams to specifications irrespective 
of the quantity charged to the still. Internal strip- 
ping sections are used in the tower. The use of this 
type of stripper permits removal of the light ends 
without loss of heat by radiation from outside ves- 
sels and pipe connections. The exhaust steam from 
the pumps is superheated in a superheater section 
located in the convection bank of the furnace. This 
superheated steam is available for stripping in all 
sections of the tower. 

Crude oil from storage is pumped through the 
liquid reflux and wax distillate exchangers. It then 
passes through a five by 25-foot settling drum where 
water, sand, or other impurities carried by the crude 
are settled out under pressure and at about 250° F. 
temperature. The charge then goes through the bot- 
toms exchanger and enters the furnace at about 350° 
F, When running for 150 viscosity steam refined 
stock, a transfer temperature of 650°-660° F. is used. 

The crude unit was designed to manufacture steam 
refined stocks ranging in viscosity from 80° at 210° 
F. to 280° at 210° F. The specially designed steam 
stripping section in the bottom of the tower permits 
of exceptionally high flash tests on the steam refined 
stock when running to a given viscosity. Chart 1 
shows a plot of flash versus viscosity. These figures 
are average obtained over several months operation. 
It will be of interest to note that stream samples of 
230° viscosity at 210° F. steam refined stock showed 
flash tests of 645° F. 


570 
560 
550 


540 


120 40 160 180 200 220 240 260 
Viscosiry AY 2/0 °F. 


Relationship between flash point 
and viscosity of cylinder stocks 
made on new reducing still. 








Besides the steam refined stock six side streams 
and an overhead cut may be drawn simultaneously 
from the tower. These streams from top to bottom 
are light gasoline overhead, solvent, kerosene, 300 
oil distillate, gas oil, pressable wax distillate, and 
heavy wax distillate. The heavy wax distillate cut 
is taken off only when the viscosity of the bottoms 
runs higher than 170° at 210° F. 

The lube rerun unit contains many of the features 
found on the crude unit. The furnace is of similar 
construction with the steam superheater section lo- 
cated in the convection bank. Streams withdrawn in- 
clude an overhead cut, two side streams, and a lube 
bottoms stream. Superheated steam is used in the 
various stripping sections and Wier type valves 
control the two side stream withdrawals. The tower 
is five feet in diameter by 57 feet high. Liquid reflux 
is withdrawn from the tower and used to preheat 
the charge before being pumped back to the top of 
the tower. 

The charge to this unit is preheated by pumping 
through the reflux and bottoms exchangers. When 
charging pressed wax distillate, the charge enters 
the furnace at about 300°F. When running to 150 
viscosity neutral bottoms, a transfer temperature of 
665°F. is used. The transfer temperature used when 
running to 200 neutral bottoms is about 680°F. 
When charging bright stock solution, the preheated 


September, 1934—A Gulf Publishing Company Publication 331 











charge is about 290°F. and the furnace outlet is held 
at 600°F. 


On both the crude unit and the lube rerun unit, 
the end point of the overhead product is controlled 
by maintaining the top tower temperature constant 
with the use of liquid reflux pumped from the upper 
trays and cooled before being returned to the tower. 
By using this method of reflux a vapor exchanger is 
not necessary and all exchangers are placed near the 
ground level where they are easily accessible. It is 
also possible to use a fraction from the overhead 
condensate for reflux if desired. 

The naphtha rerun unit was erected to operate in 
conjunction with the crude unit. This equipment 
consists of a main tower 57 feet high by three feet 
seven inches in diameter, a side stripping section, 
and a reboiler. Three cuts are made simultaneously. 
The naphtha charge can be pumped from storage 
tanks or taken direct from the crude unit water sepa- 
rator tank, or, by means of a bypass, the overhead 
vapors from the crude unit tower may be passed 
direct to the naphtha unit. When charging by the 
first two methods, the charging stock is preheated 
by exchanging with naphtha bottoms from the re- 
boiler and with steam refined stock from the crude 
unit. 


By varying the specifications of the naphtha charg- 
ing stock, by changing the top tower temperature, 
the quantity of steam used in the ‘side stripper, or 
the temperature of the reboiler, a wide variety of 
naphthas may be manufactured. Included in this 
group are such commercial grades as Stoddard sol- 
vent, rubber solvent, V. M. & P. naphtha, turpentine 
substitute, and others. 


All three units are equipped very completely with 











automatic control instruments. Air-actuated rate-9 
flow meters control the rate of oil charged to eag 
unit. Temperature control instruments control the 
amount of reflux necessary to hold the top towg 
temperature constant on each unit. A four-point re 
cording pyrometer records top of tower and flag 
zone temperatures of both the crude and lube rerug 
units. A two-point recording pyrometer gives 
record of the top tower and reboiler temperatures 
the naphtha rerun unit. The tube still inlet and out 
let temperatures of both furnaces are recorded om 
two two-point pyrometers. Air-actuated liquid level 
controllers assure a constant level in the bottom of 
each tower. The furnace temperatures of both crude 
and lube rerun units are automatically controlled, 
Steam flow meters measure the superheated steam 
delivered to the bottoms stripper in both the crude 
and lube rerun towers. Each steam line to all other 
stripping sections is equipped with steam flow meters 
to record the steam flow. Temperatures throughout 
the furnaces and towers of the three units may be 
obtained instantly by the use of a 24-point indicating 
pyrometer with rotary switches. Make-up steam is 
supplied to the exhaust line through an air-actuated 
exhaust steam pressure controller. All pumping 
is steam driven. 
The accompanying table shows specifications of 
some of the products which have been manufactured 
on the crude oil and lube rerun units. These tests, 
while showing somewhat the flexibility of the steam 
refined stocks, do not give a true picture of the vari- 
ety of oils which may be obtained from the other 
streams. By changing the reflux ratio, the temper- 
atures, and/or the steam input into the various sec- 
tions of the towers, the specifications of the side and 
overhead streams may be materially changed. 









































Average Laboratory Tests of Oils Manufactured 
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Pictures Courtesy Union Oil Company of California 


Propane in Lube Oil Refining 


7 HE problem of producing superior lubricants from 

asphaltic or mixed-base crudes has been given wide 
attention during recent years, and as a result several 
new processes and improvements in existing methods 
of manufacture have been devised. The purpose of 
this paper is to present some outstanding uses of pro- 
pane in lubricating oil manufacture which have been 
studied in the laboratories of Union Oil Company of 
California over a period of the last five years*. It will 


be shown that propane may be used advantageously : 


o de-asphaltize asphaltic or mixed-base residua, 
To dewax residual or distilled oils, 

s a diluent in acid and clay treating, 
in combination with selective refining solvents. 


s have been applied for on varicus features of these processes. 


ULRIC B. BRAY, CLAUDE E. SWIFT and 
DONALD E. CARR 


Union Oil Company of California, Los Angeles 


Before the California Natural Gasoline Association 


The use of propane to separate lubricating oils from 
asphaltic residues in contrast to distillation makes pos- 
sible the recovery and utilization of the lubricating frac- 
tions of extremely high molecular weight which are 
most difficult to distill without decomposition. The 
ease of recovery of these residual lubricants in their 
natural state eliminates to a considerable extent the 
necessity of selecting crudes of low asphalt content 
for the production of residual bright stocks and cylinder 
The recovery of these residual oils also fur- 
nishes stocks for the production of oils of low viscosity- 


stocks. 
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temperature susceptibility, because some of these high- 
molecular-weight residual fractions exhibit the flat-test 
viscosity-temperature curves of any oils obtainable 
from a given crude. 

The removal of asphaltic material by means of lique- 
fied propane is readily accomplished if careful consid- 
eration is given to the choice of conditions. The opera- 
tion consists essentially in mixing the residuum with 
the required quantity of propane at the proper tempera- 
ture until equilibrium is reached, and separating the 
two phases by settling. With the proper choice of con- 


ditions, the propane phase—consisting of a solution of 
the lubricating oils—is obtained as a clear, transparent, 
super-natant liquid; while the asphalt phase can be 
brought down as a heavy, viscous liquid containing suf- 
ficient dissolved propane to permit ready transfer by 
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pumping. The process is capable of continuous opera- 
tion with simple equipment. 

The extraction of residual oils with low-molecular. 
weight hydrocarbons, i.e., ethane, propane, the butanes, 
and mixtures of these, leads to a better understanding 
of the composition of asphalt, because the character 
of the asphalt recovered from the process depends upon 
a number of variables—including solvent composition, 
solvent ratio, and temperature. For example, using a 
constant solvent ratio of say 5 to 1 at 80° F., butane 
may reject from a certain residuum a small amount of 
high-melting asphalt; propane will 
reject a larger quantity of lower- 
melting asphalt having the general 
characteristics of the usual steam- 
blown product; whereas, pure 
ethane will reject a very large pro- 
portion of the residuum as a heavy 
asphaltic liquid. Table 1 and Fig- 
ure 1 illustrate the effect of em- 
ploying the different solvents on a 
residuum obtained from a typical 
low-cold-test crude topped to re- 
move lighter fractions through the 
gas-oil range. For comparison, tests 
using pentane and hexane are 
shown. It may be stated that sub- 
stantially pure propane comes the 
nearest of all the solvents to segre- 
gating the residuum into lubricating 
oil and asphalt of usual character- 
istics. 

Considering the efficiency of as- 
phalt separation with decreasing 
average molecular weight or de- 
creasing average boiling point of 
the solvent, we find a quite regular 
progression of improvement in go- 
ing from hexane to butane; but, 
upon going to lower average boiling 
points and niolecular weights, we 
find a surprising increase in ef- 
ficiency of asphalt precipitation— 
far greater than would be expected 
on the basis of the results obtained 
with butane and the higher-molecu- 
lar-weight solvents. In going from 
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Propane recovery system on the 
right and battery of chillers 
at left. 





butane to propane, for example, the increase in asphalt 
precipitated is about two and a half times as great 4s 
that to be predicted on the basis of the results obtained 
with hexane, pentane, and butane on the same residuum 
(Figure 1). The abrupt increase in efficiency of as 
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phalt precipitation in going from butane to propane is phase becomes more viscous in character ; and, upon 
also reflected in the character of the extracted oils re- separating and evaporating the solvent, the melting 
covered. The oil recovered by butane from a topped point is found to have increased—due to more com- 
asphaltic residuum is extremely viscous, low in A.P.I. plete transfer of the heavy oils into the propane phase ; 
sravity, and dark brown in color, due to the large pro- and the oil recovered from the propane phase s.mul- 
portion of asphalt not precipitable by butane. In distinct taneously shows a smaller asphalt content. Eventually 
contrast to this is the bright green appearance of pro- a point is reached where further additions of propane 
pane-extracted oils, which have lower viscosities, higher produce no further perceptible improvement in frac- 
\P.I. gravities, and lower carbon residues, due to the _ tionation of oil and asphalt, which then appears as fine- 
practically complete precipitation of asphaltic bodies. ly-divided slurry settling from the propane solut-on. 

Extraction with pure ethane follows the break in For conven’ence this ratio of propane, beyond which 
the. asphalt-precipitation curve by 
propane, and, therefore, rejects a 
large portion of hydrocarbons 
which in reality come under the 
dassification of lubricating oils. In 
other words, pure ethane proceeds 
farther than is usually desirable in 
separating the heavy fraction from 
the lighter lubricating fractions; 
but very unusual residual oils of 


| — 


lw viscosity, which are extremely 
lw in color and carbon residue 
and of high flash point, can be pro- 
duced for special purposes by the 
use of ethane on a well-fractionated 
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residuum. 

Confining attention to a solvent 
of definite composition at a given 
temperature, the results obtained 
inthe separation can be varied over 
acertain range by the choice of 
solvent ratios. With propane at 
8° F., for example, and a topped 
residuum containing 15 to 20 per- 
cent of asphalt, it is found that the 
addition of small amounts of pro- 
pane to the residuum up to a cer- 
ln proportion serves only to re- 
duce the viscosity in a manner 
amalogous to the addition of any 
light solvent. Further addition of 
propane in a small amount beyond 
4 critical ratio causes separation 
iit0 two phases, with the asphalt 
phase occurring as a heavy, viscous 
liquid in comparison to the ex- 
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Battery of wax filters of type used 
in connection with the propane 
solvent process. 












temely fluid propane phase. The asphalt phase recovered there is practically no improvement, is called the opti- 
at this point shows, after removing solvent, a low mum propane ratio. 

helting point due to incomplete removal of heavy oils, Figu:e 2 illustrates the variation in voscosity of the 
and the oil phase recovered may contain several percent extracted oil with proportions of ethane or butane to 


ofasphalt. If the propane ratio is increased, the asphalt propane. The changes in other properties of the ex- 


335 








September, 1934—A Gulf Publishing Company Publication 











Courtesy—Foster Whee‘er Corporation. 


Vacuum distillation unit at Union Oil Company’s Oleum, 
Oalifornia, refinery used to secure closely fractionated lubri- 
cating oil cuts of desired grades. 


tracted oils, such as gravity and carbon residue, are 
parallel. The butane used varied from substantially 
equal proportions of isobutane and normal butane to 
substantially all isobutane as the butane content de- 
creased. 

Figure 3 illustrates the etfect of changing the vol- 
ume ratio of propane on the viscosity and gravity of 
the oil recovered. 

It should be pointed out that the residuum chosen 
for these illustrations is of the purely naphthenic type, 
containing practically no paraffin wax; but, in the case 
of wax-bearing residua, the wax is completely soluble 
in the propane at 80° F., and behaves as a correspond- 
ing amount of lubricating oil at that temperature. 

As an aid in establishing a more complete picture of 
propane-de-asphaltizing, we may focus attention upon 
the material insoluble in pure propane or, practically 
speaking, in propane containing only a very small con- 
centration of oil, and designate this material as “‘pro- 
pane-insoluble asphalt.” All asphalts recovered by pro- 
pane from the same residuum, when using a smaller 
propane ratio, will consist of propane-insoluble asphalt, 
plus an amount of oil depending on the solvent ratio. 
With this understanding, it is readily possible to con- 
struct a triaxial phase-rule diagram showing in suc- 
cinct form the composition of the phases to be ex- 
pected from the asphaltic or mixed-base residuum when 
it is contacted with liquid propane in any proportion. 
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Experimentally, this is done by carrying out a series 
of careful extractions with varying propane ratios— 
on a given residuum; measuring the propane content 
of both oil and asphalt phases; and re-extracting the 
oil phase with a high propane ratio, in order to deter- 
mine the asphalt passing into the oil phase with the 
initial solvent ratio. In re-extracting the oil, it is pref- 
erable to reduce the oil.first by vacuum or steam dis- 
tillation, in order to concentrate the asphalt in the bot- 
toms—thereby bringing within reason the amount of 
propane necessary to obtain extreme selectivity. Hay- 
ing prepared the equilibrium chart from the phase ana- 
lyses on a given reduced asphalt-bearing crude, we may 
predict what will happen when propane is mixed with 
the same crude topped to different degrees and, to a 
large extent, even the behavior of dissimilar crudes, 
With a different sample of residuum, it is necessary 
only to determine the asphalt-oil content of the mate- 
rial, i.e., locate the point on the asphalt-oil side of the 
triangle corresponding to the residuum itself, by per- 
forming an analytical extraction with an extremely high 
propane ratio, such as 20 to 1. The point on the asphalt- 
oil side of the triangle corresponding to the composi- 
tion of the residuum in question is next joined with 
the propane vertex by means of a straight line; and 
we may then predict, for example, the critical propor- 
tion of propane necessary to afford a separation into 
two phases by taking the composition at the intersec- 
tion of the straight line with the solubility curve. The 
prediction of optimum propane ratio for selectivity is 
also readily made. 

In Figure 4, a phase-rule diagram, constructed from 
the results of propane analyses on Poso Creek residuum 
topped with steam to 66 sec. Saybolt Universal viscosity 
at 100° F. on the overhead stream, is presented. While 
some variation from the solubility curve is to be ex- 
pected with crudes of widely different characteristics, 
the diagram has proved to be of considerable value in 
obtaining a practical estimate of the results to be ob- 
tained with a large number of residua of different 
characteristics. For example, from the extraction of 
McKittrick residuum topped to 81 sec. Saybolt Uni- 
versal viscosity on the overhead stream, with 15 vol- 
umes of propane, the asphalt content of the latter was 
approximately determined, and the propane ratio nec- 
essary for separation into two phases was calculated 
by measuring the relative distances from the propane 
vertex and the McKittrick composition point to the 
intersection of a straight line between these points with 
the solubility curve. This calculated ratio was 0/ 
to 1, while the ratio found by actual determination was 
0.65 to 1. 

The effect of lowering the temperature with a given 
propane ratio is to decrease the solubility of the as 
phaltic material in the propane-oil phase. Figure 9 
illustrates the effect of variation in the temperature of 
propane extraction, on the gravity and viscosity of the 
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Prospects o yf a 


Petroleum Chemical Industry 


CARLETON ELLIS 
Ellis Laboratories, Montclair, N. J. 


_ purpose of this paper is not to enumerate 
all the chemical possibilities through the con- 
version of petroleum material, since the number of 
these proposals is legion. However, it is clear that 
the real developments involving various chemical 
engineering problems have fallen to the gases from 
petroleum, rather than to the liquid and high-boiling 
constituents. One reason for this is that the gases 
afford a means of extracting concentrates or even 
pure hydrocarbons such as methane, ethane, pro- 
pane, butane, ethylene, propylene, butylene, etc. For 
making useful products, such concentrates are better 
adapted than difficultly separable mixtures of higher 
hydrocarbons of undetermined constitution. 

Crude petroleum consists essentially of a mixture 
of hydrocarbons of varying degrees of molecular 
complexity. In addition there are present smaller 
proportions of compounds of oxygen, nitrogen, and 
sulfur, together with mechanically held gas, water, 
or clay and other inorganic substances, either in so- 
lution or colloidal suspension. The hydrocarbons may 
range from the simplest to those having molecular 
weights greater than 1000, and include not only par- 
affins and cyclo-paraffins (naphthenes) but also aro- 
matics and polynuclear aromatics and cycloparaffins. 
The occurrence of unsaturated hydrocarbons, prior 
to distillation, has been the subject of much contro- 
versy. If such hydrocarbons are present in crude pe- 
troleum, the proportion must be exceedingly small. 

It has been calculated that a hydrocarbon repre- 
sented by the comparatively low number of 20 car- 
bon atoms has 366,319 possible isomers (or 3,395,964, 
if stereoisomers are included). The difficulties in- 
Volved in separating such a complex mixture as pe- 
troleum are evidently very great. Although many in- 
dividual hydrocarbons have been isolated by labor- 
ious fractional distillation and crystallization meth- 
ods from petroleum fractions, particularly natural- 
Sas gasoline and both straight-run and cracked gaso- 
lines, the gaseous hydrocarbons are the only com- 
pounds readily separated. Also, some of the gaseous 
hydroc rbons are often more reactive than their 
higher boiling analogs. At the present time, there- 
lore, these gaseous fractions are the more promising 
crude materials for chemical conversion. 
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aeons recent years there has been a steady trend 
toward the establishment of a chemical industry 
dependent upon petroleum as a source of raw ma- 
terial. With the large number of possibilities offered 
by a multitude of already available substances, future 
developments may be even more surprising. In the ac- 
companying paper presented by Carleton Ellis before 
the recent meeting of the American Institute of Chem- 
ical Engineers, New York, the author outlines this 
trend and discusses the chemistry of production of a 
large number of producis derived from petroleum. 
Among such products are the alcohols, acetone and 
other ketones, ethylene dichloride, Thickol, DuPrene, 
Vinylite, Carbitol, butter substitute flavoring, resins, 
drying oil substitutes, solvents, wax acids for making 
synthetic fats and making soaps, especially hard water 
types, denaturants such as Aldehol and Alcotate; Par- 
aflow, Pentasol and Pentacetate, insecticides, deodo- 
rants such as Cal-odorant, sulfonic acids and others. 
The prospects of an even more extensive chemical in- 
dustry based on petroleum is discussed. The author’s 
references to the literature have been omitted, in 
this instance and the reader is referred to the original 
paper or to Dr. Ellis’ latest book “The Chemistry of 
Petroleum Derivatives” for more thorough study. 











The first real chemical industry founded on petro- 
leum was probably the production of alcohols by re- 
action of the olefins of cracking gas with sulfuric 
acid. 


CRACKING GAS 


Industrial cracking processes are, for the most 
part, concerned with the conversion of high-boiling 
distillates into low-boiling liquids of the gasoline 
type. The utilization of the large quantity of lower 
hydrocarbon by-products (cracking gas) from this 
procedure is already exerting a tremendous influence 
on the development of industrial organic syntheses. 
It has been estimated that the volume of this gas is 
of the order of 250 billion cubic feet annually. 

The composition of cracking gas is dependent 
chiefly upon the temperature of cracking. The so- 
called liquid-phase operations [employing tempera- 
tures below 500° C. (932° F.) and pressures up to 
1000 pounds per square inch] yield a gas containing 
a fairly large proportion of paraffin hydrocarbons 
together with a relatively small content of olefins. Of 
the latter, propylene is apparently the predominating 
unsaturated hydrocarbon. Vapor-phase processes 
(operating at higher temperatures and at lower or 
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atmospheric pressures) give a cracking gas having 
a large proportion of ethylene in addition to propy- 
lene and other olefins. Diolefins, particularly buta- 
diene, are also present in appreciable quantities (one 
per cent or more). 

Prior to its utilization, cracking gas may be sub- 
jected to compression and absorption operations, 
thereby dividing it into at least two main fractions: 
(a) gaseous olefins, consisting of ethylene, propy- 
lene, and butylenes, and (b) liquid olefins, consisting 
of amylenes, hexylenes, and higher olefins. Further 
separation of these two main fractions is, of course, 
possible. 

Gaseous and low-boiling hydrocarbons may also 
be obtained from cracked distillates. Cracked naphtha 
—e. g., containing fixed gases soluble at the temper- 
ature and pressure of the condensing equipment on 
the cracking coils—is fed to a tower which is called 
a “debutanizer.” About 30 percent of the most vola- 
tile compongnts are taken overhead in this tower, 
and substantially all are condensed. This volatile 
overhead cut is then fed to a second tower which is 
called a “stabilizer.” Here a sharp fractionation is 
made between propane and lighter hydrocarbons, 
and butane and less volatile hydrocarbons. 

The analysis of the overhead gas and residue 
(bottoms) from pressure cracking stills varies with 
variations in cracking conditions but, by way of il- 
lustration, is approximately as follows: 


Overhead from Debutanizer Bottoms from Stabilizer 


% by % by 

vol. weight 

Methane and fixed gas 3 Isobutane 4 
Ethylene 4 Isobutene 4 
Ethane 21 1-Butene 3 
Propylene 16 n-Butane 13 
Propane 49 2-Butene 6 
Isobutane 2 n-Pentane 20 
Amylenes 13 

n-Hexane 15 

Hexenes 9 

Heptane and higher 13 


With modern pressure-fractionating equipment, 
the separation of liquefied petroleum gases into pro- 
pane, m-butane, and isobutane is a relatively simple 
procedure which is being conducted in many plants. 
The resulting butane is employed as a carbureting 
agent, and propane, in addition, is used in refriger- 
ating equipment. Liquefied isobutane or propane are 
extracting agents for the refining of resins and gums 
or oils and asphalts. 


ALCOHOLS 


The conversion of olefins to alcohols is accom- 
plished by absorption in sulfuric acid. The alkyl sul- 
furic acids which are formed as intermediates are 
then hydrolyzed to alcohols. Except with ethylene, 
secondary and tertiary alcohols are thus obtained. 
The reactions for ethylene and propylene may be 
represented by: 
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H.c=CH, oe, CH;CH.SO.H 
—— CH;CH:OH + H,S0, 
H; 
CH,CH=CH; EEO, (OCHSO.H 
+H.0 HC 
eee CHOH ~ H,S0, 


The products from ethylene and propylene are ex. 
clusively ethyl and isopropyl alcohols, respectively, 
With butylenes and higher olefins, either secondary 
or tertiary alcohols, or a mixture, are obtained, as 
well as a certain proportion of polymers. 

Possibly the most important factors connected 
with this method of manufacturing alcohols are the 
temperature and concentration of the acid, both of 
which determine to a large degree the proportion of 
olefin converted to alcohol or to polymers. With 
ethylene, temperatures as high as 60° to 80° C, 
(140° to 176° F.) may be employed for other olefins 
(propylene and higher) the temperature is generally 
kept at 20° to 30° C. (68° to 86° F.) or lower. Ethy- 
lene is absorbed in 96 to 100 percent acid, propylene 
in 90 to 94 percent acid, higher straight-chain olefins 
(e. g., 1- and 2-butene and 1- and 2-pentene) in 80 
to 90 percent acid, and isoolefins (isobutene and iso- 
pentene) in 60 to 70 percent acid. Reaction between 
the olefin and acid, especially with gaseous olefins, 
is increased and facilitated by increased pressures 
and agitation in the presence of a liquid (e. g., a high- 
boiling petroleum fraction) which is a solvent for 
the olefin but which is immiscible with the acid. 
Many different catalysts have been proposed which 
not only aid absorption of the olefin by the acid but 
also reduce losses from polymerization. 

Alcohols which are produced on a commercial 
scale by the sulfuric acid process are ethyl, isopropyl, 
sec- and tert-butyl, sec-amyl, and sec-hexyl. 

The use of the two lower alcohols, ethyl and iso- 
propyl, as solvents and in pharmaceutical prepara- 
tions is too well known to require further comment. 
Unique uses for higher secondary and tertiary alco- 
hols are in the purification of paraffin slack wax, in 
paint-removing compositions, and as fuels for in- 
ternal combustion engines. Alcohols also serve as 
the basic materials from which esters and ketones 
may be obtained. 

It looks highly promising to bring about reaction 
between, say, ethylene and water to combine them 
directly as alcohol. However, this work, which has 
been carried on intensively in England, particularly 
by the Imperial Chemical Industries, and further by 
the Bataafsche Petroleum Maatschappij, has not ap- 
peared to indicate a promising yield. The success of 
the operation, if it has any future, is now held to 
reside in the discovery of an effective catalyst. 

In experiments on direct hydration of this nature, 
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mixtures of olefins and steam are led over catalysts 
at temperatures varying from 100° to 600° C. (212° 
to 1112°. F.), generally about 100° to 350° C. (212° 
to 662° F.). The ratio of steam to hydrocarbons is 
ysually low, though in some instances a ratio as 
high as 50:1 is used. This ratio governs, at least to 
some extent, the type of product obtained, alcohols 
being formed primarily when the ratio is high and 
ethers when the proportions of olefins and steam ap- 
proach one another. Pressures from 1 to about 350 
atmospheres have been advocated. The catalysts 
employed include metals and their alloys, metallic 
oxides and phosphates, nonvolatile mineral acids— 
e.g. Sulfuric or phosphoric acid—and volatile or- 
ganic acids, such as acetic. 


ESTERS 


The reactions of alcohols with acids, acid anhy- 
drides, or acid chlorides are familiar methods for pre- 
paring esters. The direct combination of olefins and 
acids is of more interest. Direct esterification of 
ethylene or propylene by organic acids is apparently 
difficult to effect but can be accomplished by first 
absorbing the olefin in sulfuric acid and then treat- 
ing the solution with either the organic acid or a 
salt of the acid. Higher olefins are much more amen- 
able to this treatment. Butyl acetate, for example, is 
obtained on passing butylene, at temperatures of 50° 
C. (122° F.) or higher and under pressures of 100 to 
180 pounds per square inch, counter-current to a 
stream of glacial acetic acid containing some sulfuric 
acid. Amylene may be esterified in a similar manner. 
Esters so obtained may serve as solvents for various 
gums and resins and in the preparation of lacquers. 


KETONES 


Dehydrogenation or oxidation of secondary alco- 
hols yields ketones. The general reaction may be 
written : 


R’ R’ 
CHOH CO+H 
2? +, eee 


Of this class of compounds, acetone is probably the 
most important industrially. It is a well-known sol- 
vent for cellulose esters, for many gums and resins, 
for some fats and waxes, and for acetylene, particu- 
larly for the prevention of explosions during the 
storage of that gas. This ketone is employed also in 
the manufacture of smokless powder, celluloid, and 
certain kinds of artificial silks, as well as in the scour- 
ing of wool. Mixed with toluene or benzine, acetone 
yields a solvent which has been used as a dewaxing 
medium for lubricating oils. 

Although acetone (and other ketones) has been 
Produced largely by fermentation processes, iso- 
Propy! alcohol offers a convenient source. Dehydra- 
tion of this alcohol is effected at temperatures of 
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250° to 430° C. in the presence of copper, metallic 
sulfides, or various salts of zinc, nickel, cobalt, alu- 
minum, calcium, or magnesium. Catalysts for the 
vapor-phase oxidation of isopropyl alcohol include 
copper, brass, silver, and zinc oxide. Other metallic 
oxides, such as manganese dioxide and barium 
peroxide, have been suggested also. 

Methyl ethyl ketone, made by oxidation of sec- 
butyl alcohol derived from butylene, finds applica- 
tion in the cellulose lacquer industry. It possesses 
a boiling point somewhat higher than that of acetone 
and because of its lower vapor pressure is less likely 
to cause “blushing” in lacquers. Provided this solv- 
ent could be made in quantity and sufficiently cheap- 
ly, methyl ethyl ketone would replace acetone for 
many purposes. 

The foregoing discussion clearly shows that olefins 
in cracking gas can be made to unite (directly or in- 
directly) with water to yield alcohols, from which 
two main classes of derivatives are obtained, esters 
and ketones. Reverting again to cracking gas, the 
olefins present can react with chlorine to give olefin 
dichlorides or with hypochlorous acid to form chlor- 
ohydrins. These latter compounds in turn are con- 
verted into two other classes of derivatives—glycols 
and olefin oxides. 


CHLOROHYDRINS 

Although known since about 1859, ethylene chloro- 
hydrin did not become an important compound until 
the World War when it was used in the manufacture 
of mustard gas. 

One method of preparing ethylene chlorohydrin 
consists in passing ethylene into an aqueous solution 
of a hypochlorite from which hypochlorus acid is set 
free by the addition of a weak acid, e. g., sodium hy- 
pochlorite and sodium bicarbonite or carbon dioxide. 
Passage of ethylene and chlorine into water or an 
aqueous solution of a base—e. g., sodium carbonate, 
either in the absence or presence of an immiscible 
liquid which serves as a solvent for the chlorohydrin 
—is another method. In such operations the temper- 
ature is kept low (about 10° to 12° C., or 50° to 
53.6° F.), and the chlorohydrin concentration is 
maintained at about 6 to 10 percent. Reaction in the 
vapor phase between chlorine, ethylene, and steam, 
employing catalysts such as manganese dioxide, 
chromates, or ferric oxide, has been proposed. 

The chlorohydrins of propylene and butylene have 
been prepared similarly. With butylene and higher 
olefins a considerable proportion of dichlorides is 
formed simultaneously which materially reduces the 
yields. 

Chlorohydrins have been suggested as solvents for 
the extraction of aromatics, phenols, and sulfur and 
nitrogen compounds from brown-coal-tar distillates, 
for the preparation of wetting agents (by condensa- 
tion with amines), in the making of synthetic resins 

(Continued on page 360) 
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of apparatus which may have a considerable applica- oa a held at any time it is much safer than the batch 
tion. Its use in metallurgical work is paralleled in the settling type. . te 
petroleum industry in the settling and removing of fast The general separators into which the service sewers th 
settling sludges from the acid treatment of gasolines, Of the refinery discharge are often large shallow reser- mi 
naphthas, oils in naphtha solution or any treat where Voirs banked with earth or concrete. The effectiveness " 
the sludge drops immediately and leaves little or no of such separators can be greatly increased by taking pa 
pepper in the oil. In many of the continuous processes the oil off continuously over weirs with an overflow sl 
for the treatment of gasolines the sludge is settled out epth of a fraction of an inch instead of attempting 10 BS 
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the removal of such sludges. where space is at a premium it will be well to consider 7 
In the action of the various plant separators for the the circular type with an overflow over the entire pert sl 
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AGITATION 

Agitation in the oil industry usually receives small 
consideration. The general method is to drop an air 
line into an agitator and then “let ’er blow.” Where 
mechanical agitation is used a paddle of some sort is 
put into a tank and it is speeded up to swirl the mix 
as violently as possible, little consideration being given 
to any feature of the operation other than getting the 
most intimate contact possible between the materials 
in the tank. 

In metallurgical work it has long been appreciated 
that agitation is not a haphazard affair; that its in- 
fluence reaches farther than just intimate contact, and 
further, that too intimate contact, too violent action, 
may have bad effects. It was realized that controlled 
agitation could be used to help in building up the par- 
ticles and increasing the flocculation in the handling 
of slimes; that properly controlled agitation could be 
used to increase the leach- 
ing effect of a solution. It 
was recognized that the 
emulsifying of a mix with Overflow. 
oil, or coating the ore 
particles with air in a 
flotation process required 
a different type of agita- 
tion than a leaching oper- 
ation where the main 
point was that of keeping 
the solid particles in sus- 
pension. In fact it was 
recognized that agitation 
was a tool which should 
be used with a definite 
end in view. 

In the discussion of set- 
tlement there was stressed 
the importance of pro- 
moting the flocculation 
and building up the 
particles of slimes and 
sludges and of pulling to- 
gether soaps and suspen- 
sions to a point where 
they would settle. This 
promotion should begin in 
the agitator. It has long 
been the practice in metal- 
lurgical work to control 
agitation to produce spe- 
cific effects in the aid of 
flocculation and _ settling. 
If fine particles be circu- 
lated at a rate which is 
slow enough they tend to 
pull together. Care must 
be taken that the agita- 
tion is not so violent as to 
tear down the particles 
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that have built up. For this purpose the agitation is so 
planned that the particles are picked up from.the bot- 
tom, carried to the surface and allowed to settle through 
the mix. This is a most effective way of promoting floc- 
culation and the principal can be used to advantage in 
acid treating, in neutralizing and washing oils, in the 
separation of waxes and in other oil refining operations. 

The first controlled agitation problem which is met 
in the oil business is that which comes into the batch 
treatment of lubricating oils. Here the scheme almost 
invariably is to run an air line to the bottom of the 
agitator cone and blow as violently as possible. This 
naturally requires large volumes of air. There is noth- 
ing positive in the circulation by such a method and 
there is every reason to believe that with the large 
volume of air in the mix, the finer particles of sludge 
may be coated with air which holds it in suspension. 
In acid treating it is often highly important to get the 
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Clear Liquid Off. 


SETTLERS FOR RAPID SETTLING MATERIAL 
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AIR-LIFTS 


sludge out of contact with the oil as soon as possible 
and anything that retards the settlement of the sludge 
is certain to effect the quality of the oil. 

In the metallurgical field there was developed an 
agitator to meet almost the same conditions found in 
a large batch agitator in oil refining. This was worked 
out not only to give better control of agitation but also 
to effect a saving of compressed air. Agitation is after 
all the circulation of the material in the tank and an 
effective and economical way to do this is by use of an 
air lift. The Pachucca tank is a tall coned bottom tank 
with an air lift dropped to the bottom of the cone. 
This is shown in A, Figure 2. The air lift tube itself 
is shown in B of Figure 2. It is simply a large pipe 
at the bottom of which a small air jet discharges. The 
mixture of air and liquid inside the tube being lighter 
than the liquid alone which is outside, generates a 
verticle flow through the tube. The lift may be de- 





signed to give any desired 
flow and there is consid. 
erable data available fo, 
this purpose. It is a husky. 
simple piece of equipment 
easy to install and ideally 
suited to operation in a tall 
cone bottomed agitator. 
The circulation it induces 
is positive and being such 
the distribution of the acid 
in the mix is much more 
complete than is brought 
about by the use of an un- 
controlled current of air 
blowing through the entire 
agitator. Much less air is 
required to operate the lift 
than to carry on the opera- 
tion without it. In most 
cases a three quarter-inch 
to one-inch pipe will carry 
the air to operate a large 
agitator. 


The lift tube may be car- 
ried almost to the top of 
the liquid but it is better 
to cut it off several feet 
down. This gives the acid 
or slime a better chance to 
spread than if the lift be 
discharged near or above 
the surface of the liquid in 
the agitator. 

With this type of agi 
tator the circulation of the 
acid is greatly speeded. The 
acid being heavy will go 
down the full length of the 
agitator on the outside of 
the lift tube at a faster rate than the oil circulating in 
that space. At the bottom of the cone it is at once picked 
up and put in circulation again. 

In the acid treatment of petroleum oils there 1s 4 
tendency for the acid sludge to break up into a fine 
suspension. which stays in the oil. With the air lift the 
circulation of the acid and the violence of the agitation 
can be so controlled that the sludge, instead of being 
put in suspension will be flocculated and pulled together 
with a minimum quantity of water. 

Another type of air lift agitator is the Parral tank. 
This agitator was developed for the agitation of broad, 
low tanks as opposed to the tall high tanks of the 
Pachucca type. It is shown in plan and elevation im 
Figure 2, C. In this agitator four air lifts generally ar¢ 
used. They are large diameter pipes, clear at the bot 
tom so that the contents of the tank may get into them 
and topped with a tee. In many cases it is possible to 
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yse ordinary sewer pipe built up to the desired height. 
The tee discharges at the side and the lifts are placed 
in the. tank as shown with the discharges all pointed 
in the same direction. This not only gives a positive 
drculation through the tank but induces a slow swirl 
in one direction which increase the distribution of the 
sispended matter and retards slightly its settlement to 
the bottom of the tank again, thus providing contact 
without too violent agitation. As in the Pachucca tank 
the circulation of the heavier, faster settling particles 
is increased. Such action has value in leaching processes 
as well as in acid treating, The increase of circulation 
of the faster settling particles also goes far in improv- 
ing the settling qualities of the batch as a whole, and 
is well suited to the agitation of slimes before send- 
ing them to a settler. The circulation of the heavier 
particles, the hindered settling due to the slow swirl, 
all tend toward flocculation 
and the increase of particle 
size. 

In the oil business the 
Parral tank is well suited 
to neutralizing and wash- 
ing operations. It provides 
thorough agitation under 
absolute control, under con- 
ditions which promote the 
pulling together of the 
soaps. It permits the op- 
eration to be carried out in 
a broad’ shallow tank, 
which when the agitation is 
stopped gives greatly im- 
proved settling conditions 
over the tall narrow agi- 
tators generally used. 

There is a third type of 
air lift agitator which has 
worked well in metallurg- 
ical processes. This 1s 
shown in Figure 2, D. Here 
we have the central air lift 
for producing the circula- 
tion, The tank is flat bot- 
tomed and the bottom of 
the air lift tube is provided 
with rakes for pulling the 
settled material to the cen- 
ter so that i may be put in 
circulation again. At the 
lop of the lift tube are long 
launders or troughs which 
extend out from the center 
lo the sides of the tank. 
These are provided with 
openings at regular inter- 
vals. The lift tube, rakes 
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and launders revolve slowly as a unit. The rakes pull 
the material to the lift and the lift discharges into the 
launders which distribute the material over the entire 
surface of the tank. It will be seen that this agitator 
gives a close control of the circulation as well as assist- 
ing flocculation. 

When slimes and sludges which do not flow readily 
are used in the above agitator the rakes on the bottom 
of the lift tube are a decided advantage, but with free 
flowing sludges or soaps the rakes may be omitted. 

It will be seen that the Pachucca tank and the Parral 
tank each has a specific application in treating oils; 
the tall Pachucca tank to acid treating and the lower, 
broader Parral tank to neutralizing and washing op- 
erations. The third type agitator may be fitted to either 
type tank. Where a cone bottom is used for the third 
type agitator, the rakes may be omitted and the lift 
tube dropped to the bottom of the cone. 
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Any of the three types of air lift agitators may be 
applied to continuous operation, but it will be found 
in the petroleum industry that they can be used best 
on batch processes. They can be placed easily in equip- 
ment already at hand. 

So far as the continuous treatment and neutraliza- 
tion of petroleum oils is concerned, it will generally be 
found that the smaller mechanical agitator will be better 
suited to the job than the large air lift type. The action 
and conditions necessary in an air lift agitator are 
unchanged in a mechanical agitator. In acid treating 
we must first have contact between the acid and the oil. 
Second: the contact must not be so intimate or so vio- 
lent as to put the acid sludge in suspension in the oil. 
The agitation then must give a speedy circulation of 
the acid and at the same time give the acid and the 
flocculated sludge an opportunity to pick up the pepper 
and carry it out of the oil. 

This condition is not hard to realize. It means that 
one must experiment with agitator speeds until the best 
conditions are reached. It means that a type of agita- 
tor must be selected which will reduce the mechanical 
variables to this one matter of speed. This means the 
choice of an agitator which will give a circulating flow 
in which the acid and the oil are mixed with reasonable 
thoroughness rather than an agitator that tends to 
churn the mix, or which by sudden reversals of direc- 
tion literally beats the sludge into fine suspensions. 

Some mechanical agitator types which give the proper 
control for acid treating are shown in Figure 3. A is 
the conventional draft tube and propellor type. This 
operates on the same general principal as the air-lift 
except that in place of an air jet a propellor is used to 
induce the flow. In a small agitator which is used for 
acid treating it makes little difference whether the 
flow be up or down through the draft tube. For acid 
treating possibly up is best. For slimes and materials 
which tend to pile up and block the bottom, a down 
flow will keep this clear. 

The draft tube may be of any desired length. For 
acid treating it should run to about a foot from the 
surface of the oil being treated. Where several agita- 
tors are being operated in series a high draft tube may 
be used to prevent short-circuiting. 

At B, Figure 3 is shown an agitator with a draft 
tube, but, driven by a quill running through the hollow 
propellor shaft is a second slow-moving bar agitator 
which serves to keep the bottom clear. This type is use- 
ful in working with the clay treatment of oils, or in 
any case where the circulation cannot be fast enough 
to keep everything open. 

The agitator at C, Figure 3 is built like the runner 
of a centrifugal pump and has been used successfully 
on continuous acid treating operations. 

Another type of agitator which has been highly suc- 
cessful in oil refining is shown at D, Figure 3. This 
can be used to agitate any size of tank, and by using 


several the action of the Parral tank can be duplicated 
in places where it is not desirable to use air. The tank 
shown is built with a conical bottom. The flow is down, 
through the outlet A, through the centrifugal pump, B, 
and the outlet C, which discharges two or three fee 
below the surface of the liquid. This type of agitator 
gives excellent mixing, a positive flow, and full con- 
trol. In some cases where centrifugal pump circula- 
tion is used the discharge takes place at the top or above 
the top of the liquid in the tank. This is a mistake, 
unless, as is done with the air-lift agitator, revolving 
arms or launders are used to distribute the flow. Where 
a pipe simply comes in and discharges, the circulation 
will be localized in only a small portion of the tank. 
If the discharge takes place several feet under the sur- 
face the liquid above tends to deflect the stream and 
spread it. Further the velocity of the discharge spends 
itself in useful work in agitating the mix. 

A centrifugal pump used on this work must be built 
for rough service and the suction line from A to the 
pump should be as large as can be fitted to the pump. 

All that has been said of agitation and settling in 
acid treating will apply to the problems arising in the 
various methods of treating oils with solvents. Here 
the sludges are apt to be light but the fact that the 
treating is done in light solvent solution helps the sep- 
aration. In any system, however, it will be necessary 
to use controlled agitation, and it is entirely possible 
that the methods of continuous settling so well de- 
veloped in mine mills can be applied to this proposi- 
tion. 

During the past few years the matter of the separa- 
tion of waxes from oils has gained added prominence. 
Until recently the method of filter-pressing crystallized 
waxes from chilled solution and centrifuging the pe- 
trolatums from residual stocks was satisfactory, but at 
this time conditions that have arisen have turned the 
oil man’s eyes to other methods of wax removal. 


It has been found that the so-called amorphous waxes 
are really fine crystals which under proper conditions 
may be brought out and filtered. Several methods have 
been proposed for doing this but none of them appar- 
ently have given proper attention to building up the 
particles before filtration or to a proper thickening of 
the waxes to be filtered. If thickening works so well 
in the case of fine slimes there is no good reason why 
it will not give just as satisfactory results with fine 
waxes. If the procedure be properly carried out, the 
filter-aid which is probably necessary, can be used to 
help the flocculation of the waxes by mixing it in an 
agitator where the action is properly controlled, then 
thickening the batch in a continuous settler. In this way 
it will be found that instead of putting the entire mix 
through the primary filters of the system it will be 
possible to use them to handle a thickened slurry, 
while the bulk of the solution may be taken off the 
top of the thickener fairly clear and strained through 
a blotter press. In the mine mill the first move would 
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be to build such material up to a point it will form the 
best possible filter cake. There is no good reason why 
this should not be done in the petroleum industry. 

Filtration in metallurgical work has been highly de- 
veloped and has been closely tied in with agitation 
and settling. Where large quantities of material of little 
value are to be handled in order to take out a small 
quantity of valuable metal, naturally the cost of hand- 
ling must be cut to a minimum and the efficiency of 
the processes used must be high. 

The “sock” type of thickener is mechanically a filter. 
Its application to both the oil industry and metallur- 
gical work is somewhat limited but there are places 
where it can be used to considerable advantage. It is 
essentially a low-pressure filter where a cake is picked 
up, pulled together, and then discharged back into the 
solution again to settle to the bottom of the thickener 
tank. This slurry is well flocculated and as it is taken 
off the thickener can be handled on any standard type 
of filter. This thickener is designed to handle slime 
which would either form an impenetrable cake at or- 
dinary filter pressures or would be squeezed through 
the filter cloths. By working at lower pressures than 
would be possible if a dry cake were to be produced, 
it is possible to build up a well flocculated slurry. 

In handling waxes it would seem that this principle 
could be put to use. It would mean that the bulk of the 
filtration could be handled at low pressure while a 
small regular filter operation would take care of the 
thickened cake. A description of this type of thickener 
with other applications to oil refining appears in ReE- 
FINER, Vol. 12, No. 12, Dec., 1933, p. 484 and REFINER, 
Vol. 13, No. 4, April, 1934, p. 136. 

The continuous rotary vacuum filter and the pres- 
sure leaf filter of the Sweetland type were developed 
in the mine mill to handle cheaply iarge quantities of 
filter cake. The application of the first type to “the 
filtration of lubricating oils followed the same princi- 
pals as its application to metallurgical work with the 
same satisfactory results. As in the mineral filter cake 
a thin cake from a continuous vacuum filter is much 
more dry, carries much less of the liquid being filtered 
than the thick cake from a higher pressure filter. The 
flow rates were high and the costs low. This applica- 
tion is treated fully in ReFiner, Vol. 12, No. 10, Oc- 
tober, 1933, p. 396. 

Its application to dewaxing problems has been shown 
in REFINER, Vol. 12, No. 6, June, 1933, p. 238. 

Its application to handling the slimes from oil refin- 
ing follows the general established proceedure for such 
products. 
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The pressure leaf filter, both with stationary and 
rotary leaves has found a broad application in oil re- 
fining, in contact treating processes, wax filtration, and 
other processes. The leaf filter has many advantages 
over the plate and frame press, particularly where dis- 
charging the cake and putting the press back into 
operation is concerned. With the leaf filter this time 
lost from actual filtration is cut to a minimum. Labor 
costs are also lower as is the wear and tear on the filters 
and on the filter cloths. 

In some cases it is possible to sluice the spent cake 
from the filters without opening the shells. This is 
common practice in metallurgical work and has been 
adapted to the contact process as is shown in REFINER, 
Vol. 13, No. 2, Feb., 1934, p. 54. 

In contact treating there is little chance and perhaps 
little reason to do much about flocculating the cake 
before it goes to the filters. As it happens, the action 
of the clay in picking up tarry matter tends toward 
the formation of a granular cake from the fines and 
unless water be present contact filter cakes will be 
fairly open and will give reasonably good flow rates. 

In the filtration of slimes and slurries such as are 
met in oil refining real attention should be given to 
the thickening of the slurries before any attempt is 
made to filter them. This will result in better filter flow 
rates and clarification than can be attained without 
the effort and in many cases slimes can be easily fil- 
tered which would not build a cake at all without pre- 
liminary flocculation. 

In filtering waxes it should be possible to handle 
them efficiently on filters which have been developed 
and are standard in the metallurgical field. Here again 
some effort must be made to build up the wax particles, 
either alone or with a filter-aid to the point where they 
will give an reasonably open cake on a filter. 

Throughout this discussion the interdependence of 
agitation, settling and filtration have been’ stressed, 
even harped upon. It is a matter that has been well 
developed in the handling of ore slimes and there is 
a wealth of information available, on equipment, 
methods, and successful work. Back numbers of the 
mining and matallurgical magazines will yield any num- 
ber of tricks that have given good results, and it is well 
not to fear going back too far. The earlier stages of a 
development often show points which are hidden in the 
more complete work. 

Slimes and sediments cannot usually be handled by 
formulas, but with the data at hand and a reasonable 
application of common sense it should be possible to 
bring much of the success of the mine mill along this 
line to the petroleum industry. 


345 








Elements of 


... Stabilization 





N previous articles in this series the writer has dis- 

cussed various phases of high pressure stabilization. 
In further extension and expansion of the subject he 
describes in the accompanying discussion methods 
whereby maximum yields of substantially pure hydro- 
carbon fractions may be produced from natural gas, 
including separation of methane, ethane, propane, iso- 
butane and butane and the pentanes. 











EGARDLESS of the purpose for which the 

stabilizing column may be used an accurate and 
sensitive control system is vitally essential to maxi- 
mum yields of high quality product. A system that 
would give the greatest coordination between tem- 
perature, pressure and flow would seem highly de- 
sirable as these are interdependent conditions, Every 
Variation in 
change in temperature for the maintenance of uni- 


pressure assumes a_ corresponding 
form product. Flow also enters into the picture, as 
temperature-pressure variations influence the tower 
capacity and its functional characteristics. Liquid 
levels are dependent upon flow. Insofar as flow is 
concerned that method of control which will give 
the most immediate action with the minimum fluc- 
tuation would appear desirable. In other words there 
should be, if possible, a substantially instantaneous 
remedial action and that should be neither an un- 
derdose or an overdose. 

Some of the more recent developments in control 
instruments would appear worthy of careful consid- 
eration by natural gasoline plant engineers. For 
practical purposes, the experience gained with instal- 
lation in oil refineries should prove of value. No 
other industry has had more experience in automatic 
control than that of oil refining. 

Many raw natural gasoline stocks contain the iso- 
mers as well as the normal hydrocarbons. These 
hydrocarbons have boiling points intermediate be- 
tween the normal homologs: For illustration, iso- 
butane is intermediate in boiling point between pro- 
pane and normal butane, as are the isopentanes in- 
termediate between normal butane and normal pen- 
tane. To make a close separation of such constitu- 
ents requires a marked accuracy of control. The dif- 
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ficulty of making a close separation between isobu- 
tane and butane has been one of the contributing 
causes of too low yields and/or poor products in 
many natural gasoline plants. The close separation 
of propane and isobutane in bottled gas manufac- 
ture has also been a problem for automatic tempera- 
ture pressure and flow control. 

For flow control at high pressures and to avoid 
the use of stuffing boxes, various devices may be 
used such as for example the magnetic clutch type 
instrument. Forged steel fittings are in general use 
with such installations. 


REFRIGERATION 


The use of artificial refrigeration as an aid to sta- 
bilization has not been fully appreciated. As has 
been stated in previous articles, there is an advan- 
tage in the use of low pressures with low tempera- 
tures insofar as the separation of close fractions is 
concerned. 

The volatility ratio, that is, the ratio of the vapor 
pressure of one component to that of another at cor- 
responding temperatures, is an index to the ease of 
separation. At low pressures the volatility ratio be- 
comes more pronounced and, therefore, as in an- 
alytical work, low temperatures are used. Natural 
gasoline plants as a rule have an excess of propane 
in the raw stock, or if not, it is available in the in- 
coming gas. Propane may be used as a refrigerant. 
The use of propane or a gas which is substantially 
propane as a-refrigerant introduces no additional 
foreign substance into the system. 

It would seem that cooling by direct expansion 
into the cooler equipment (reflux condensers, etc.) 
would be most practical on account of the high co- 
efficient of heat transfer and the preclusion of the 
use of brine and such equipment as is needed for its 
handling. For the separation of propane from a raw 
stock, propane may itself be used to cool by direct 
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expansion and contact. That is, the overhead gases 
from the column couid be compressed and con- 
densed so as to yield a liquid essentially propane 
which could be used for direct reflux. This would per- 
mit a lower operating pressure on the column, the 
compressor taking the place of a pump for the nec- 
essary elevation of pressure above that of the column 
operating pressure. In fact compression of the over- 
head gases may be used for the separation of iso- 
butane and butane from the raw stock in the man- 
ner indicated for the separation of propane. This 
would make the column operating pressure inde- 
pendent of the pressure obtainable by means of the 
ordinary plant cooling medium, which as a rule is 
water. The general operating technique therefore 
becomes more flexible as a wider range of operating 
pressure is available. By the use of heated suction 
lines to the compressor and operating at a vacuum 
the pentanes also could be separated using a low 
pressure column. Here, however, great care would 
have to be exercised in order to preclude the pos- 
sibility of air infiltration into the system. This would 
be a source of danger as to explosion and also de- 
trimental to the operating efficiency. 

The factors to be taken into account in the evalu- 
ation of a refrigerant aside from that of specific prac- 
ticability as a by-product are as follows: 


Chemical formula. 


( ) 

(2) Molecular weight. 
(3) Normal boiling point. 
) 


x 


Melting point. 


wm & Who 


) 
Critical temperature. 

)) Critical pressure. 

7) Density of liquid at 32°F. (Water = 1). 

(8) Density of gas, pound per cubic foot, 32°F., 1 atm. 

(9) Density of gas at 32°F. and 1 atm. (air = 1). 

(10) Specific heat at constant pressure. 

(11) Specific heat at constant volume. 

(12) Ratio of specific heat at constant pressure to spe- 
cific heat at constant volume = Cp/C, = ©. 

(13) Comparative volume displacement per unit of re- 
frigeration. 

(14) The vapor pressure curves. 

(15) The volume of liquid in cubic feet per pound under 
various operating conditions (curve). 

(16) The volume of vapor under various operating con- 
ditions (curve). 

(17) The sensible heat of the liquid B.t.u. per pound. 

(18) The sensible heat of the vapor B.t.u. per pound. 

(19) The latent heat of vaporization B.t.u. per pound. 


on 


( 
( 
( 


Most of this information for the lower hydrocar- 
bons has been given by the writer in past articles. 
Tables of the thermodynamic properties are now in 
the course of preparation similar to those used for 
ammonia and steam. 


LOW PRESSURE SYSTEM 


Future or even present conditions within the nat- 
ural gasoline industry might warrant consideration 
for some practical means of the in toto separation of 
the components of natural gas into substantially 
pure ‘ractions. From an engineering standpoint such 
4 Sys‘em is possible and practicable, the question be- 


ing whether or not such a system would be practical 
from the industrial view point under present condi- 
tions. 

For chemical processing it is, as a rule, of advan- 
tage to have substantially pure raw materials. Inso- 
far as natural gas-is concerned, the raw materials 
available are the components i.e. methane, ethane, 
propane, isobutane, butane, isopentane, pentane, the 
hexanes, etc., up the line of homologs. 

Methane is the most commonly occurring and 
most abundant of the hydrocarbon gases so the mere 
separation of this material in order to have a supply 
in the nearly pure state would not be of much ad- 
vantage. However, this may be done by applying 
the principles already worked out for the liquefac- 
tion and separation of air into its constituents, should 
the occasion demand. 

On the other hand for practical purposes the in toto 
recovery of ethane from a raw gas condensate would 
necessitate the condensation of the overhead vapor, 
methane, for the use as reflux. For such purposes 
several modes of operation may be suggested, as for 
illustration, a cut could be made between the me- 
thane and ethane in the raw gasoline stock from the 
first column or a gross cut could be made vetween 
any of the higher constituents. Practically, and with- 
out going into a detailed analysis as to the reasons, 
it would seem preferable to make a gross cut be- 
tween the butanes and the pentanes in the first col- 
umn and then use the overhead condensate as a sec- 
ondary raw stock for further processing. In such 
event the bottom product from Column No. 1 could 
be used too as a secondary stock, or it could be used 
possibly as a high grade high gravity motor or avia-~ 
tion fuel, or else blended with butane to give the 
maximum yield of required specification natural gas- 
oline. The markets for such products would deter- 
mine the operating procedure to be used for the bot- 
tom product of the first column. 

Let us say for illustrative purposes that a gross 
cut has been made between the butanes and the pen- 
tanes from the raw stock and that there is available 
two secondary raw stocks for further processing i.e. 
bottoms and overhead condensate. Our attention 
will first be directed toward the separation of the 
overhead condensate into its constituents. (Note: A 
compressor will in all probability have to be used to 
effect total condensation). This condensate will pass 
from the accumulators through the necessary heat- 
ers, heat exchangers and through regulatory equip- 
ment to the column. This column should be highly 
insulated as it will operate at low temperatures, and 
the entire system will be self refrigerating after op- 
erations are started. 

All of the overhead vapors from the column will 


pass to a compressor at first until the column is 
lowered to its operating temperature by internal 
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vaporization of the feed and reflux condensate. Grad- 
ually the system will begin to cool until the plates 
are covered with liquid and the vapors passing over- 
head are substantially methane. Methane of itself 
will not condense at any pressure within the region 
of practical temperatures for the cooling medium. 
In order to affect its condensation an expander will 
have to work in conjunction with the compression 
and water cooling system. The power generated by 
expansion may be dissipated or utilized in the form 
of heat through a generator and rheostat. The gen- 
erator and rheostat will act as a balance wheel for 
the system. 

The discharge from the expander will consist of 
both liquid and gaseous methane, but this need oc- 
casion no worry as there will in all probability be an 
excess of methane over that required for reflux. The 
condensate which will also be methane will be re- 
turned to the column in amounts such as is required 
for the reflux essential to efficient fractionation. It 
goes without saying that all cold lines and other cold 
equipment should be very thoroughly insulated to 
stop heat infiltration which would increase the work 
The the 
separation of methane would have to be designed 


and size of the system. fractionator for 
for high pressures and low temperatures, but other- 
wise it would be very simple and have relatively few 
plates (not over 10) as the boiling points of ethane 
and methane are so far apart at any point of corre- 
sponding pressures. In all low temperature systems 
of this type it is imperative that the materials under 
processing must be free of all water vapor as the 
gradual accumulation of ice would hinder its func- 
tioning. Alumina or silica gel may be used for this 
purpose in a manner similar to that used for the pre- 
paration of anhydrous c. p. ethylene such as is used 
for medicinal purposes. 

The best place to effect dehydration would be at 
some point in the system just previous to the feed 
plate of the column proper. Refrigeration and com- 
pression are both of advantage for the removal of 
the major portion of the moisture. 


SEPARATION OF ETHANE 


The separation of ethane constitutes neither a 
serious problem in fractionation or condensation. An 
outline of a general procedure for operation might 
be as follows: 

The de-methanized bottom product from the col- 
umn just discussed would pass by its own pressure 
to the ethane column. In this column a larger num- 
ber of plates would be required as the boiling points 
of ethane and propane are closer together than those 
of methane and ethane. At atmospheric pressure 
ethane boils at — 126.9°F. and propane at — 48.1 and 
at their respective critical temperatures 89.8°F. and 
204.1°F. The critical pressure of ethane is 718 pounds 
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per square inch absolute. As no fractionation can tak, 
place at the critical point some operating pressure 
lower than 718 pounds must be used with some reflux 
condenser temperature lower than 89.8°F. The pres- 
sures and temperatures are interdependent so that the 
lowest practicable temperature will determine the oper- 
ating pressure. If so desired, and if sufficient, the cold 
gaseous methane from the expander accumulator of 
the first column could be used to supplement the 
cooling obtainable from plant water to provide re- 
flux. In the event that this procedure might be de- 
and 


such as was discussed for the separation of methane 


cided upon, no compressor expander system 
would be required. This might prove of economic 
advantage. However, the same might not prove as 
practical from an operating standpoint. 

In case the ethane is to be obtained in a manner 
similar to that described for methane, the equipment 
used would be much smaller and the power require- 
ments much less. On the whole, however, it might 
seem advisable to condense the ethane necessary for 
use and for reflux by supplementing the cooling with 
water some means of artificial refrigeration or else 
allow a small amount to go to waste from an expan- 
sion system. Naturally the excess liquid ethane over 
that required for reflux would be passed from the 
accumulator to the point of use or storage through 
liquid level control. Ethane at the present time 
shows promise of becoming a valuable raw material 
for chemical processing. It is more chemically re- 
active than methane. 

In case the gaseous methane from the expander 
accumulator is used for the condensation of ethane 
as reflux for the ethane column subsequent to water 
cooling a high degree of heat transfer efficiency 
should be possible. For example, the temperature of 
the equilibrium mixture of liquid methane and va- 
por is — 148.0°F. at 363 pounds gauge. At atmos- 
pheric pressure it is — 298°F. so it is easily seen 
that the wide temperature difference conducive to 
good heat exchange is available. If a temperature of 
32°F. is maintained on the ethane column the op- 
erating pressure would be about 332 pounds gauge. 

At 32°F. the vapor pressure of propane is 13.5 
pounds absolute so the volatility ratio of ethane to 


73.54 

propane is — « —(,213. This is indicative of 
346.20 

the ease of separation at at © = 1. No separation 1s 


possible. Twelve plates of average efficiency should 
suffice for the separation of ethane. 


SEPARATION OF PROPANE 


As we go higher into the series of homologous 
hydrocarbons the requirements for artificial refriget- 
ation disappear, although such may be advisable for 
flexibility of operation. Propane is at present some 
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what extensively used for bottled fuel gas and to a 
lesser extent as a raw material for chemical process- 
ing. Established methods are already in use for 
its separation. As one of the intermediate hydrocar- 
bons between gas and liquid and because of its re- 
sponse to heat and chemical treatment, greater in- 
terest should be shown in methods for its recovery. 
Falling next higher in the series of homologs above 
ethane it is one of the more abundant components 
of natural gas. It would be reasonably safe to state 
that propane constitutes a greater proportion by anal- 
ysis of the total natural gas produced than of the 
total higher constituents, including the components 
of natural gasoline. If means of profitable outlets 
are obtainable, there is a possibility that the value 
of propane in natural gas may be in excess of that 
of the natural gasoline. 

The critical temperature of propane is 204.1°F. 
and the critical pressure 662 pounds absolute. It is, 
therefore, entirely practical to operate a column at 
superatmospheric pressures for its separation without 
the use of other than ordinary plant cooling water 
through overhead (reflux) condenser. The mixture 
from the ethane column will consist of a mixture of 
propane, isobutane and butane. The problem of frac- 
tionation becomes somewhat more involved insofar 
as the column proper is concerned, but the fraction- 
ation system as a whole becomes simplified as it is 
in the realm of ordinary operating pressures and 
temperatures. A column for the separation of pro- 
pane may be either operated at low temperatures and 
low pressures using a compressor with condensation 
after compression or else the column may operate 
under autogenerated pressure and the necessary re- 
flux either returned by straight overhead condensers 
or by pumping. 

The difference in boiling points between propane 
and isobutane however is not nearly so great as that 
between propane and ethane or between ethane and 
methane. 

At atmospheric pressure, propane boils at — 48.1° 
F. and isobutane at about 14°F. At 86°F. the vol- 

59.5 
atility ratio is = < = 0.38, so there is noth- 
157.7 
ing to indicate other than that an extremely close 
separation may be accomplished. For average con- 
ditions of condenser cooling water without the use 
of compression before condensation of the overhead 
Vapors, an operating pressure not in excess of 175 
pounds on the column should be sufficient. As in 
the case of ethane, the excess propane above the re- 
requirements would be drawn. off through liquid 
level control from the accumulator tank. 


SEPARATION OF ISOBUTANE AND BUTANE 
The residue (bottoms from the propane column 
will consist of isobutane and butane. The difference 
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in the physical and chemical properties of these two 
constituents are of structure rather than formula. In 
other words all of the hydrocarbons are made up of 
carbon and hydrogen atoms as the name suggests. 
Butane and isobutane both have the same number 
of hydrogen and carbon atoms; there are four car- 
bons and 10 hydrogens but the structure is different 
just the same as various shaped structures may be 
made with two shapes of bricks. This molecular 
structure influences the chemical and physical prop- 
erties. 

However, there is a closeness of relationship be- 
tween the two and for this reason many of the phys- 
ical properties are close together. For illustration, 
the boiling points of isobutane and butane at atmos- 
pheric pressure are 13.6°F. and 33.1°F. respectively. 
The volatility ratio between the two is, therefore, 
less pronounced and the difficulty of separation by 
fractionation is greater. At 86°F. the volatility ratio 

41.6 
is = 

60.5 
tane from butane a greater number of plates are re- 
quired than for any of the previous separations dis- 
cussed, and it is imperative that sensitive control in- 
struments be used for quick temperature, pressure 
and flow response. A 40-plate column operating at 
50 pounds gauge should be sufficient for close sepa- 
ration although calculations would indicate much 
fewer plates would be required. Condensation of the 
overhead isobutane vapors from the column may be 
accomplished either after compression or without 
compression under column pressure. There should 
be little difficulty in either case. The butane bot- 
toms from the column may be used to swell the vol- 
ume of the product of the primary stabilizer prod- 
uct so as to give a maximum yield within specifica- 
tions. There are also limited markets for both iso- 
butane and butane and both may be used either in- 
dependently or together to bring up the B.t.u. value 
of bottled gas. These constituents also have great 
possibilities for utilization in chemical processing 
such as cracking or other treatment for the produc- 
tion of motor fuel. 





«x == 0.688. For the separation of isobu- 


SEPARATION OF PENTANES 

If it is desired to separate the three individual pen- 
tanes from each other in the substantially pure state, 
an overhead cut should be made in a column auxil- 
lary to the primary stabilizer. This may be done at 
atmospheric or slightly super atmospheric pressure. 
The fraction containing the pentanes would then be 
sent to one or two columns in series depending upon 
whether there were two or three pentanes present. 
Fractionation would of the pentanes take place at 
substantially atmospheric pressure. A great number 
of plates would be required as the boiling points of 
pentane and its isomers are close together. 
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Change of Absorption Ouls 
Secures Higher Yields 


— Gasoline Company, operating a 
well-pressure absorption natural gasoline plant 
near Sayre, Beckham County, Western Oklahoma, is 
running with an efficiency of 1.31 against Podbielniak 
analysis on the raw gas before it enters the absorption 
column. Analysis of this gas indicates the following: 











Mol Percent G.P.M. 





Methane 

Ethane 

Propane 

Iso-butane 

N-butane 

Pentane and heavier 


0.28 
0.11 
0.13 
0.20 


0.72 





100.00 





estimate indicated that a well operated plant 


The 


could reasonably expect to extract 0.33 gallons per” 


thousand cubic feet, basing the calculations upon pre- 
sumption that a product approximating 26/70 was to 
be manufactured; iso-propane and lighter to be dis- 
carded. With 12,851,000 cubic feet of gas available 
for processing and final disposal through a carbon 


black plant, there should be only 4240 gallons of 26/70 
gasoline, should all of it be extracted. Actual recoy- 
ery through the plant shows a production of 7586 gal- 
lons from the above volume of gas; the recovered 
product being divided as follows: 


26/70 gasoline, 89.8 A.P.I., 5586 gallons; 
commercially pure butane, 1700 gallons; com- 
mercially pure propane, 300 gallons. 


Showing that with a recovery of 5586 gallons of 26/70 
gasoline, the plant factor is 1.31 with a recovery of 
0.434 gallons per thousand cubic feet of gas processed. 

The production of any hydrocarbon fraction, or com- 
bination of fractions, is limited to the amount of 
stripped dry gas residue that can be processed through 
a carbon black plant. Only while this plant. is being 
operated can any volume of gas be passed through the 
natural gasoline recovery system because of an agree- 
ment among producers and consumers of gas that no 
gas shall be blown to the air. 

A larger amount of propane and butane could be 
manufactured at this plant if a market was available 








Battery of six units of absorbers in Texas Panhandle which has recently converted to 
heavy oil. 
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Absorption and distillation equip- 
ment, Westoak Gasoline Company, 
Sayre, Oklahoma. 





for these products. In that sec- 
tion of the country, only the gal- 
lonage of propane and butane 
can be successfully handled that 
can be readily be sold; and sales 
for these fractions depend upon 
local conditions altogether. Some 
of the smaller towns in Western 
Oklahoma do not have natural 
gas available for domestic con- 
sumption, and a comparatively 
few have made arrangements for 
the utilization of butane. Pro- 
pane is marketed in the same 
manner and under the same handicap because so few 
consumers of fuel have converted their stoves so that 
they can burn “bottled” gas in their homes. 

Butane has been used successfully in drilling one of 
the company’s wells, isolated from gas fuel lines, and 
the butane that is used for this purpose was trucked 
to the location and revaporized at the well for boiler 
luel. This well was completed recently, drilled from 
spudding in to bottom hole with butane as the only fuel 
lor generating steam in the boilers. Consequently, the 
production of this cut from the stabilizers is limited 
to the outlet, and since the well has: been finished, only 
that amount needed for service in the towns that have 
carbureting facilities for converting the liquid butane 
into domestic fuel is manufactured. 

Gas is produced in the Sayer field adjacent to the 
gasoline plant and brought into the plant under a pres- 
sure of 300 pounds gauge, and carries a temperature 
sufficiently low that it is not necessary to cool it before 
it is introduced into the single absorber column. When 
this plant was placed in operation, it was the belief 
among natural gasoline manufacturers generally that a 
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relatively low boiling absorption oil was better suited 
for the recovery of the desirable hydrocarbons carried 
with the gas than one with an initial boiling point con- 
siderably higher than the end point of the product that 
was to be manufactured. The reason for this belief 
was that many laboratory experiments had been made, 
using oils of different boiling ranges, and these tests 
showed that more gasoline could be extracted from a 
given amount of gas if the absorbing oil had an initial 
boiling point fairly close to the end point of the natural 
gasoline, than.if one was used that had a high init’al 
boiling point, and whose characteristics were remotely 
removed from those of the natural. 

Working upon the accepted ideas concerning absorp- 
tion oils, Westoak Gasoline Company started its plant 
with an absorption oil that had a relative low initial 
and a short boiling range, and operated for some time 
in that manner. But after several months of compara- 
tively smooth operation it was discovered that the 
amount of gasoline recovered from the gas did not 
check with the analytical column analysis, notwith- 
standing that the residue was dry and did not carry an 
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appreciable amount of recoverable fractions as shown 
with a charcoal test. Also, the absorber had recur- 
rent tendencies to prime, holding up the absorption oil 
on the plates and not returning it to the base as rapidly 
as desirable. Considerable saturated absorption oil was 
trapped in the afterscrubber and blown back to the 
system frequently. The mains leading to the carbon 
black became contaminated with this oil so that it was 
necessary to install drips in the low places. 

In making an attempt to remedy the situation and 
recover more gasoline, a heavier oil was introduced into 
the plant system after thoroughly draining all of the 
l:ghter oil that had been previously used. Immediately 
production of gasoline was raised without any appre- 
ciable change in the character of the gas being proc- 
essed, or any change in the operating conditions in the 
absorber or distillation unit. Since that time, only an 
oil having the following general characteristics has been 


used at this plant as an absorbing medium. 


Distillation : 


Initial boiling point ...........ccceeeeeees 482 °F. 
ee | ee er ee 518 °F. 
BD percent over at ......cccccccasccccncnes 530 °F. 
SO percent OVEF Bt 2... cepleccciecedecess 536 °F. 
| es 544 °F. 
50 percent Over at .... 2... ccccccceccocces 550 °F. 
GD percent over at 2.0... ccc cccccecnenece 559 OF. 
ee 568 °F. 
SO percent over MH .... 2... ccc ccccccceecees 579 OF. 
SO percent over at ....... cc cece sccvecens 594 OF. 
ES Ee ee ere ee ee 630 °F. 
a ees eee 97.0 
RROSIGME, PETCEME 2... n wc rccccccccecercecs 1.0 
Loss in distillation, percent .............4.. 2.0 
Initial to 20 percent over range............. 48 ©} 
Over at SU0°F., percent ..... 2... cccciecses 1.5 
year Ot Soe “Fr ., parent ... os... ce eeates 50.0 
oer Ge GP ., POTOCNT . ww cee hci is 92.5 
ER ce kha ckusedceseced se‘! 148 °F. 
ST WO cc ctw cceesseceeesns 217 
8 | err es rere se 36.7 
i er 
Corrosion, 3 hours at 212°F. .......... Non-corrosive 
Flash point, Cleveland open cup ........... 260 °F. 
Ee eds 154 5 ¥'¥ 64 bbb e's bw oe so i4 285 OF. 
Dnmemewee G6 I00°R. 2.0... ccc cecceines 0.477 
| a | he) 0.460 
Ee ee ea 0.440 
Bees, Wpeeitec at DOF. ww ware ccccccewees 0.422 
Heat of vaporization, B.t.u. gal .......... 686 
Heat of vaporization, B.t.u. Ib. ........... 98 
Wie, ca); OE POOF: on nc cece wsweee 39 
I EE, SOPs baa scccccccccseveess 46 
IE SORE, ME MOR, ace scenccssncives 63 
WUGME DOF GAMO 20 wn ccc cc ccccsceccccees 7.005 


Flow of both gas and oil through this plant is simi- 
lar to that of others of like manufacture, the gas com- 
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ing in at 300 pounds and absorbed in a single column 
that is 42 feet in height, four feet in diameter, con- 
taining 16 bubble trays with 24-inch spacing. The oil 
is pumped to this column through a multi-stage cen- 
trifugal pump, connected directly to an electric motor, 
and the rate of circulation, as of March 31, 1934, was 
15 gallons per thousand cubic feet of gas. Oil to the 
absorber has a temperature of 82 °F. on that date, and 
carrying 73°F. at the draw off control. Atmospheric 
conditions were: wet bulb 52° F. dry bulb 60°F., and 
the coil water carried a temperature of 56 °F. 


Distillation of the oil is carried out in a standard unit 
operated at 50 pounds and under a temperature of 
350°F. The recovered gasoline in the accumulator, or 
run tank had a temperature of 62°F. and a gravity of 
94° A.P.I. Vapors from the high pressure vent tank 
and those from the accumulator are piped to a tail 
absorber, contacted in this column with a split stream 
of oil from the main circulating pump, and recovered 
with the other production in the same distillation and 
condensing equipment. This unit being operated under 
a pressure much lower than the main column requires 
that the oil from the surge tank be pumped to the high 
pressure vent tank, and to accomplish this, a small 
motor driven centrifugal pump is used, located near 
the base of the column. 

The raw gasoline is processed in a standard fraction- 
ator where it is stabilized to a gravity of 89.8° API. 
while the overhead vapors, principally propane and 
butane, are processed in a smaller tower for separation. 
Propane at the rate of 300 gallons per day is recovered 
and bottled for distribution in the surrounding country. 
The butane is trapped from the after-coolers at the 
base of the separating fractionator, sent to storage 
and transported to point of consumption by tank truck. 
If the market for this product becomes limited, excess 
amount above the local requirements is vented to the 
dry gas lines to the carbon black plant. 

Since this company has changed over to a heavier 
grade of absorption oil, several of the other manufac- 
turers in different parts of the country have done like- 
wise, and all report a greater yield of 26/70 gasoline 
than when operating with the light oil, and particularly 
when the gas that they are processing carries a low 
G.P.M. of recoverable fractions. One company in the 
Texas Panhandle, operating with identical oil, reports 
an absorption oil loss of only 0.09, while processing at 
the rate of 115,000,000 cubic feet per day, while the 
absorbers are overloaded almost 25 percent, and making 
around 43,000 gallons daily of 26/70 gasoline. 

Another manufacturer having a large plant which is 
operated in two pressure sections, one of which con- 
tains three units working at 35 pounds, and the other 
having three units ‘also, but having a back pressure ap- 
plied of 75 pounds, had been using a low initial boiling 
point absorption oil, and after changing over to the 
higher initial, short boiling range material reports that 
a large increase has been obtained. 
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Use of Propane in Lube Oil Refining 


(Continued from page 336) 








extracted oil from a typical asphaltic residuum. With 
a wax-bearing residuum, wax begins to precipitate 
from the propane-oil phase at a temperature generally 
between 35 and 45° F., depending largely on the wax 
concentration and propane ratio. As the temperature 
is lowered successively, additional quantities of wax 
are precipitated until at minus 42° F. (the boiling point 
of propane at atmospheric pressure) the wax is prac- 
tically completely precipitated with a small amount of 
additional asphaltic or pseudo-asphaltic material. When 
dewaxing is to be accomplished, the propane and the 
residuum are usually at such temperatures that the re- 
sulting mixture is between 80 and 100° F., and any 
appreciable amount of asphaltic phase appearing is gen- 
erally removed before the wax cloud point is reached 


upon chilling. 


DEWAXING WITH PROPANE 

The use of propane was first proposed for dewaxing 
in the hope of materially reducing the expense of the 
dewaxing operation which had acted as a hindrance in 
utilizing waxy crudes available, and had caused the 
production of lubricating oils in California to be limited 
practically entirely to low cold-test crudes of the Gulf- 
Coastal type. At that time it appeared that unless a 
very economical dewaxing process could be devised, 





it would not be practical from an economic standpoint 
to manufacture paraffin-base lubricating oils from the 
stocks available. The use of propane as an internal 
refrigerant and wax precipitant appeared to offer a 
solution to this problem. During the long time of ex- 
perimentation and development, a large variety of oils 
has been tested for dewaxing by means of liquid pro- 
pane, and it has been possible to devise a successful 
dewaxing procedure for each sample of oil tested to 
date. 

The ease and efficiency with which the refrigeration 
required for dewaxing can be accomplished by evap- 
orating propane in the solution to be dewaxed is readily 
obvious; but the use of propane as the diluent at the 
moment of wax removal, by providing an excess of 
liquid propane over that required for refrigeration, pro- 
vides a wax-precipitating medium of far greater effici- 
ency than could be predicted on the basis of the wax- 
precipitating efficiencies of naphthas or pure hydro- 
carbons of different boiling ranges or average molecular 
weights. For example, it had been found that the solu- 
bility of wax in petroleum distillates. increased as the 
average boiling point was decreased,’ which indicated 
greater efficiency of wax removal by the use of kerosene 
and gas-oil fractions as diluents in dewaxing. This was 
also confirmed by common experience in pressing wax 


A 


Ee: 


General view of Union Oil Company’s propane dewaxing and deasphalting plant. Chillers in the foreground, solvent re- 
covery system centrally located and compression plant in the right background. 
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TABLE 1 


Properties and Yields of Oil and Asphalt Produced from Poso Creek Residuum (Topped to 66 Sec. Saybolt Universal 
Viscosity at 100° F. on Overhead Stream) by Extraction with Low-Molecular-Weight Hydrocarbon Solvents 














(10 Volumes of Solvent at 80 Deg. F.) 
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Properties of Extracted Oil 
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Properties of Asphaltic Residue 
Carbon ae 
Residue 


Melting 
Specific | Point Pene- Duc- 





Volume 
Resid- 
uum) 


Volume 
Resid- 


SOLVENT uum) 


100° F. 


(Per 


Gravity (Deg. tration tility 
Cent) F, 


210° F. at 60° F. F.) at 77° F. 





1.0 89.0 
5.0 25.0 
(boiling point,— 42 to — 40 deg. F.) 


Propane, 50 percent 


Butane, 50 percent 
(boiling point,— 42 to + 36 deg. F.) 


50 percent isobutane, 50 percent normal 
butane (boiling point, 14 to 31 deg. F.) 


(boiling point, 30 to 36 deg. F.) 
Pentane 


(boiling point, 82 to 100 deg. F.) 


(boiling point, 140 to 156 deg. F.) 














4,000 


: a? 0.077 


0.98 saa soft 
94 2.35 2 


1.063 176 


opaque 


opaque 


opaque 
opaque 


opaque 





























distillate, in which gas oil actually served as the diluent 
or wax precipitant, and in which pour points practically 
the same as the dewaxing temperature were obtained. 
With the pure compounds, i-decane, n-octane, n-hep- 
tane, n-hexane, and n-pentane, respectively, a consist- 
ent increase in wax solubility with decreasing molecular 
weight had been found?; and it appeared that a regular 
relationship existed which caused the use of low-boiling 
hydrocarbon diluents to be regarded with disfavor. 
However, actual experiments demonstrated the effec- 
tiveness of liquid propane the fraction generally used 


EFFECT OF MOLECULAR WEIGHT OF 
SATURATED HYDROCARBON SOLVENT 
ON VOLUME PER CENT ASPHALT 
PRECIPITATED FROM TOPPED POSO 
| CREEK RESIOUUM 
10 VOLUMES SOLVENT AT 80°F 


3 6 
-50% PROPANE 


VOLUME PER CENT ASPHALT PRECIPITATED 
3 $ 


ie] 10 20 30 40 50 60 70 8 9% 
MOLECULAR WEIGHT HYDROCARBON SOLVENT 


FIGURE 1 


being natural-gasoline stabilizer overhead consisting 
of about 80 percent propane with the remainder divided 
between ethane and the butanes) as a dewaxing solvent, 
despite the poor behavior of the light naphthas in com- 
parison to the heavier fractions. For comparison of 
results to be expected with other possible dewaxing 
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solvents, solubility curves of paraffin wax with a melt- 
ing point of 123°F. have been determined in propane 
and a number of other solvents, some of which are 
shown in Figure 6. The solubilities in propane were 
determined by sealing weighed quantities of wax and 
propane at liquid air temperature in ampules of four 
mm. Pyrex glass tubing, warming the ampules to room 
temperature, and then determining the temperature at 
which the first precipitation of wax occurred on cooling 
in a gasoline bath in an unsilvered Dewar cylinder. 
The temperature of the gasoline bath was controlled 


EFFECT OF PROPORTION OF BUTANES 

AND ETHANE IN PROPANE ON VISCOSITY 

OF OIL EXTRACTED FROM POSO CREEK 
RESIOUUM AT 80°F 


SOLVENT EXTRACTED Oil, 
VISCOSITY $.U SECONDS AT 100°F 


o 0 2 3 40 50 60 7 80 


PER CENT PROPANE 


100 90 680 70 60 50 40 430 20 
PER CENT OTHER SOLVENT 


COMPOSITION OF SOLVENT BY VOLUME 


FIGURE 2 


by an immersed copper coil, into which liquid air or 
liquid propane was introduced as needed from a Dewar 
flask. By changing the temperature of the bath very 
slowly, and holding at the cloud point, the temperatures 
of complete wax miscibility can be determined easily 
to within less than 0.5°F. The data for the other 
solvents were obtained in.a somewhat similar manner, 
except that measured quantities of solvent and wax 
were introduced into a test tube carrying a thermometer 
and coiled-wire stirrer through a cork stopper. It is 
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realized that the wax-solubility data obtained in this 
manner are not necessarily comparable as regards nu- 
merical values with the results obtained on a different. 
sample of wax by the same or a different method. The 
data are strictly comparable among themselves, how- 
ever, and can be used to rate the different solvents ac- 
cording to their efficiencies as wax precipitants. To 
facilitate possible comparison, the physical character- 
istics of the sample of wax used are shown in Table 2. 


TABLE 2 
Inspection Data on Paraffin Wax Used in Solubility 
Experiments 

Maltion paiet, ee. Foo... 500005 ss ccd os teens cvare scenes 123 
Gravity, deg. A.P.I. at 60 deg. from test at 130° F....... 43.5 
Viscosity, Saybolt Universal: . 
ONS ad SE Rae ae SEP err near g ar Brera smyr ave rere 47 
Cg. Ra re yar serra i ee eer nee ee ee 39 
369 


ee, ee Sr rrr Tr eae eat 
Vacuum distillation at 1 mm. pressure: : 
Enitia) DOUINE PONE... 525 osc cscs cantatas 1c wae 


fg | A eerrerre rrr Tree reer Te 454° F 
OP OE GUE BOE. onc ov ncn ncceesssacdcanansetecgaes 458° F 
PCT eee eer Te ee 465° F 
PET POT TTT e eer Tree 470° F 
I os vee cnewkaend dvd sGneg tnG hen anree 480° F 
ORI UII 6 ois de oxic ck ns ais cub ctkn ge ener 490° F 
Ie en RR ree ei 502° F 
a) rer ire reer re ee 515° F 
EE IIE os 034 5; ra 8 eimai sl OSA acorn sisi ades 532° F. 


It is seen from Figure 6 that the solubility of wax 
in the naphthas increases as the boiling range is low- 
ered, but a reversal of this behavior occurs upon con- 
tinuing to decrease the boiling point of the solvent; so 
that propane is a poorer solvent for wax, and, therefore, 
a more efficient wax precipitant, even than kerosene. 
The naphthas, the kerosene, and propane were all ob- 
tained from Santa Fe Springs crude. 

Upon further examination of 
curves in Figure 6, the very poor wax-precipitating 
efficiency of naphthenic solvents, illustrated by cyclo- 
hexene and methyl cyclohexane, as shown by higher 
wax solubilities in these solvents, is quite striking; and 
indicates that it is desirable to avoid the presence of at 


the wax-solubility 


least the lower-molecular-weight naphthenes in the de- 
waxing medium. In other words, it would not be suffici- 
ent merely to employ low-boiling gasoline fractions, 
such as petroleum ethers from many crudes; but it is 
desirable from this standpoint to use the very low-boil- 
ing fractions, such as propane, which can be obtained 
in practically pure form free from contamination by 
naphthenes. 
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EFFECT OF VOLUME RATIO OF PROPANE 
AT BO°F.ON VISCOSITY AND GRAVITY 
OF Ol EXTRACTED FROM POSO CREEK 
b-——+——— RESIDUUM TOPPED TO 66 S U SECONDS 
AT 100°F ON OVERHEAD STREAM 
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The report of Bahlke, Giles, and Adams* covers quite 
thoroughly a number of the most salient features of de- 
waxing with propane, particularly with respect to filtra- 
tion. We may state that the results reported by the fore- 
going authors are in good agreement with our data. We 
shall, therefore, describe the dewaxing process only 
briefly—inserting some additional information that 
may be of interest. 

In dewaxing with propane, refrigeration to about 
minus 40°F. is readily obtained by releasing the vapor 
at a controlled rate corresponding to lowering the tem- 
perature at the rate of 2 to 3°F. per minute. The low 
viscosity of the chilled mixture in combination with the 
favorable physical structure of the precipitated wax 
gives a readily filterable mixture with lubricating dis- 


























TABLE 3 
Dewaxing by Filtration from Propane Sclution at —40 Deg. F. 
Volume of 

Gravity Yield Viscosity, | Propane 
Deg. Pour Percent by| Saybolt Per 

A.P.I. Point Volume of | Universal, | Volume 

SAMPLE at 60° F. | (Deg. F.) Stock at 210° F. of Oil 
eee De-asphaltized Kettleman Hills long residuum.............. 19.8 90 es 98 aa 
Dewaxed........ De-asphaltized Kettleman Hills long residuum......... 18.5 5 83.2 105 3.0 
ae De-asphaltized Santa Fe Springs long residuum............. 20.1 90 rae 93 oe 
Dewaxed....... De-asphaltized Santa Fe Springs long residuum............. 19.2 0 84.0 102 3.0 
ree De-asphaltized Santa Fe Springs cylinder stock............. 16.1 90 ee 390 ase 
Dewaxed........ De-asphaltized Santa Fe Springs cylinder stock............. mee 40a 85.5 450 3.0 
8 REE ERNE SE LE ELS EINE I Te 21.6 90 =e! 84 basa 
Dewaxed........ SOL OOO TTT EET ECT TC TCC Te 20.6 10 87 - & 3.0 
| SESE Hydrolube from Santa Fe Springs distillate................. 32.4 90 ve 59 sit 

Dewaxed........ Hydrolube from Santa Fe Springs distillate................. 31.3 15 78 61 3.0¢ 
| RI ee TT Perera eee 20.0 90 arn ine ius 
Dewaxed........ Wiel 0 op ath a INN ow 5 og sn siiaco's wossais bee 6. 60.5 orn 21.0 10 79.96 120 3.5 
Fee Mid Continent overhead cylinder stock raffinate............. 28.3 90 Sats 106 3g 
Dewaxed........ Mid Continent overhead cylinder stock raffinate............. 26.7 5 73.6 117 3.0 
BE. os saa nae Pi OI a 5.56 cic cn sic cdwchadecsesiueces 24.5 65 rey 185 ae 

Dewaxed........ POPU GUTIIIIE BI aos on ns ccc cee iiccieevecdecs 24.2 15 81d 181 3.0¢ 











a. Viscosity pour point. 

b. Vields of asphalt and wax were 5.4 and 14.7 percent respectively. 
c. Wood-flour pre-coat. 14-in. / 

d. Cake unwashed. 
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TABLE 4 


Acid Treatment of Propane De-asphaltized and Dewaxed Kettleman Hills Long Residuum with and without the Presence 
of Propane at 75 Deg. F.—15 Lb. 98 Per Cent Acid Per Barrel of Stock, Caustic-Soda and Water 
Washed, Blown Bright 

















Flash 
and 
Gravity Fire Viscosity, Saybolt 
Volume Deg. Points Pour Carbon Universal, at: 
Percent Yield A.P.I. C.0.C. Point Residue Viscosity- 
of Volume at 60 (Deg. Deg. (Per Color Acid 100 210 Gravity Viscosity 
SAMPLE propane | (Percent) | Deg. F. F.) F.) Cent) N.P.A. No. Deg. F. Deg. F. Constant Index 
64 n <e wads 100 18.3 450 Fluid at 2.35 Green 0.4 2,350 107 0.878 44 
525 0 Opaque 
Neutral oil. .| None 72.1 19.8 450 0 17 | Opaque| 0.15 2,130 102 0.866 42 
| 525 
Neutral oil. . 300 82.0 20.8 445 5 1.28 7% 0.06 1,665 92.5 0.861 47 
510 
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FIGURE 4 


tillates, while the low specific gravity and low viscosity 
of liquid propane also facilitate the cold settling of the 
wax from heavy residual oils, and make possible a con- 
tinuous cold-settling process. Filtration from propane 
solution is successfully carried out using ordinary No. 6 
cotton canvas for the covering on the filter leaves, with 
or without the aid of a pre-coat of filter aid. Pour 
points as low as minus 25°F. have been obtained on 
distillate stocks, and pour points in the neighborhood 
of O°F. can readily be obtained on a great many stocks. 


Table 3 is presented to illustrate some of the stocks 
which have been dewaxed by filtration with propane. 
It should be pointed out that the volume ratio of pro- 
pane can generally be reduced to as low as 1.5 volumes 
of propane for 1.0 volume of waxy oil containing 12 
percent to 18 percent wax. The effect of changing the 
propane ratio on a particular stock is to increase the 
filtration rate of the propane solution ; but the net filtra- 
tion rate of dewaxed oil is, in general, not materially 
improved by increasing the propane ratio beyond about 
2.0 volumes of propane to 1.0 volume of waxy stock. 


As stated above, the dewaxing of heavy residual 
stocks is successfully accomplished by cold settling from 
propane solution. In this operation the minimum vol- 
ume ratio of propane consistent with a sufficiently high 
settling rate to permit a continuous operation is rather 
critical, as is to be expected from consideration of 
specific-gravity and viscosity changes with increasing 
propane ratio—being in the neighborhood of 3.5 volume 
of propane to 1.0 volume of waxy oil for the majority 
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of the untreated residual stocks. The simultaneous pre- 
cipitation of small amounts of asphaltic and high-molec- 
ular-weight resinous materials along with the wax is 
not objectionable, and actually appears to serve a useful 
purpose in aiding the agglomeration and settling char- 
acteristics of the precipitated wax particles. 

Distillate oils are more difficult to cold settle, re- 
quiring an appreciably higher propane ratio; but their 
settling is aided by the addition of high-molecular- 
weight or colloidal materials which tend to be precipi- 
tated in a viscous or plastic state at the low propane 
temperatures. 

Figure 7 is presented to illustrate the effect of vary- 
ing the propane ratio on the rate of settling at —40°F. 
of a waxy long residuum de-asphaltized with propane 
at 80°F. 

For continuous cold settling of propane-de-asphalt- 
ized residual gas oils using a propane ratio of 4.0 to 1, 
a decantation rate of 12 inches per hour and a settling 
time of two hours appear to be adequate. 


ACID AND CLAY TREATING IN PROPANE 
SOLUTION 

Acid treatment in propane solution, 

asphalt and wax separation, is very 
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residual oils of the mixed-base type. The sludge sepa- 
rates cleanly, and is sufficiently mobile to be withdrawn 
from the bottom of the treating vessel—apparently due 
to a small amount of dissolved propane. Alkali wash- 
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ing, to remove organic acidity and any traces of sus- COMBINATION OF PROPANE WITH a 
nce pended inorganic acidity, is easily accomplished in pro- SELECTIVE SOLVENTS 4 
pane solution with practically no tendency toward One of the outstanding uses for propane, which was aa 
= emulsification with even high-speed agitation. An ad- found in the early stages of the investigation, is as a q 
vantage in acid treating in propane solution is that diluent for the lubricating stock during the use of se- f 
the vield is increased and the consumption of acid re- lective solvents for removing the aromatic, unsaturated, i 
“ and naphthenic fractions. In considering such use of G 
x propane, we shall refer to the other solvent which has 
-—t+— + ae Tot a greater miscibility with aromatic and naphthenic than 
___ | SO.uBILITy OF 123°F MP WAX s +12. : a “ 
| mmyvamious souvent | fag! ap with paraffinic hydrocarbons as the selective solvent ; 
4 | | . 2 . . . . . 
because lubricating stocks containing aromatic, naph- 
, thenic, and paraffinic fractions are readily miscible with 
: propane, except for the asphaltic bodies discussed in the 
—= So ee e . 
3 first part of this paper. Experience has shown that 
° 
re- 80 propane alone as a solvent cannot be used to make a 
° . . 
lec- 2° separation between aromatic, unsaturated, and naph- 
is S thenic lubricating fractions on the one hand, as com- 
ful Se pared with the paraffinic lubricating fractions on the 
ar- 2 other ; but when propane is used in conjunction with a 
$0, | 
° 5 Le) i) 20 ecu ee — 4s sO $5 60 65 
re- 
i FIGURE 6 ON COLO SETTLING OF 
ell DEASPHALTIZEO KETTLEMAN 
, HILLS LONG RESIOUUM 
ar- AT -40°F. 
pi- duced for the same color and carbon residue on the = 
ine treated oil. v 
To illustrate the efficiency of acid treating in the : 
v presence of propane, Table 4 shows the results of com- g 
parable acid treatments on propane-de-asphaltized and g 
ne 1 : P ° = r « 
dewaxed (continuous cold settling) Kettleman Hills S 
I long residuum followed by alkali and water washings, 2 
1 . ° e 
with and without the presence of propane. The marked eg 
nae improvement in yield and color is apparent from the 
table, and the appearance of the finished oil is decidedly 7 ° © uae 
in favor of the oil treated in the presence of propane, FIGURE 7 
which shows an excellent green fluorescence without 
clay treatment. selective solvent which is practically insoluble in pro- 
to Clay percolation, while the oil is still dissolved in pane, a better control can generally be obtained over 
or the propane solution, has been found to be very efficient the behavior of the selective solvent. Among other 
at atmospheric temperatures and higher. things, the action of propane appears to be to suppress 
TABLE 5 ; 
Treatment of Kettleman Hills Dewaxed and De-asphaltized Long Residuum with Nitrobenzene with and without the Presence ' 
of Propane f 
am : . 4 
Treatment | ei 
Sen FS ies tl Tests on Raffinate After 5 Percent Death Valley Clay at 325 Deg. F. i ft) 
Nitro- | |_—_—__—_—- —_—— - —- ~ Rel 
nennene | Propane | | Yield | Carbon Viscosity Saybolt a 
(Per | (Per Tem- Volume Gravity | Residue Universal at: Viscosity- Bad 
| Cent by | Cent by | perature (Per eg. (Per ——_—_—_—_ —————_| Gravity | Viscosity a | 
SAMPLE | Volume) | Volume) | (Deg. F.) | Cent) | A.P.I. | N.P.A. Cent) 100 Deg. F.| 210 Deg. F.| Constant Index a | 
Ne pee 1... |... | 100 | 186 | opaque 2.08 | 2,030 97 0.876 33 
Raffinate No. 1.) 3X100 None 37 | 26.10 | 27.4 | 84+ 0.36 774 75.5 0.815 92 
Raffinate No. 2.| 3100 None | 37 | 23.20 | 27.4 | 8%+ 0.38 770 75.5 0.815 92 
is | | | 
Raffinate No. 3.| 3X100 | None | 37( nae | 9 - 9 9 
: 2X100| None | 686 | 10.36 | 28.4 7 0.21 820 82 0.806 101 
afinate No. 4.| 3X100 | None | at | ma | ox 1, 9 5 ~ ~ 
| 3X100| None | 68 4.73 | 29.4 6% 0.21 1,060 95.5 0.796 105 
Raffinate No. 1P} 3X100 | 300 | 37 55.10 | 26.0 ae 0.29 670 69.5 0.827 85 
Raffinate No. 2P/ 3X100| 300 | 37 51.80 | 26.0 614 0.21 662 68.5 | 0.828 83 
ai Raffinate No. 3P/} 3X100 | 300 | 371 |  o& Suet . é, 
: e | | 2¢ . 2s . ‘ . e . 
n “al 3X 100 | “ | 68( | 1.40 | 9.3 5 | 0.11 450 62 0.806 102 
1e en) | oe ee 4 0.08 466 63.5 | 0.803 | 106 
| | | | 
1- = ————————eeEEeE———————eEeEeE——EEe—eEeEeEEeEe — 








Experiment continued without removai or further addition of propane. 
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the solubility of the selective solvent in the raffinate 
phase, making for greater selectivity of the solvent, 
and at the same time to facilitate a better segregation 
of the colored and carbon-forming bodies into the ex- 
tract phase. In other words, a very marked advantage 
of employing selective solvents in the presence of pro- 
pane is an increased yield of raffinate of a given quality 
along with lower N.P.A. colors and carbon residues 
on the finished raffinate. The amount of the selective 
solvent required to give a raftinate of a definite quality 
may be slightly greater than when propane is not used, 
but the benefits of increased yield and saving on subse- 
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quent treatment are often more than sufficient to justify 
the use of propane with a suitable solvent. 

As an example of the use of propane in combination 
with selective solvents to remove aromatic, unsaturated, 
and naphthenic fractions, Table 5 and Figure 8 have 
been constructed from data on nitrobenzene treatment 
of propane-de-asphaltized and propane-dewaxed Kettle- 
man Hills long residuum. The first group of experi- 
ments shown in the table was performed without pro- 
pane being present, using external refrigeration ; where- 
as the second group was performed with the stock dis- 
solved in propane and with internal refrigeration. All 
experiments shown were performed with a multiple- 
batch method, in which the stock is re-treated with a 
fresh portion of solvent. 

In comparing the results of such extraction experi- 
ments, comparisons should be made between raffinates 
of the same viscosity index or viscosity-gravity con- 
stant. Thus, it is seen that for a viscosity index of 92 
or a viscosity-gravity constant of 0.815, the yield of 
raffinate without propane was 24 percent; whereas with 
propane the yield was 45 percent of raffinate, with only 
about half the carbon residue and true color concen- 
tration. When the treatment is carried further, to give 
a viscosity index of 102 or a viscosity-gravity constant 
of 0.806 in both cases, the improvement in yield is 
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even more pronounced--the yields being 11 percent 
without propane and 29 percent with propane—and the 
color and carbon residues are still distinctly better when 
propane is used. It should be pointed out that with 
continuous counter-current treatment the yields of 
raffinate of a given quality can be expected to be ap- 
preciably greater than in the multiple-batch experiments 
shown above, and at the same time the amounts of 
selective solvent required will be materially reduced. 

It will be noted that the viscosities of the raffinates 
are lower when propane is used; but there is evidence 
to show that this is not due mainly to the removal of 
an excessive amount of high-molecular-weight fractions 
when propane is present, but rather to the removal of 
an excessive amount of low-molecular-weight fractions 
when propane is absent. ; 

A better understanding of the function of propane 
when used in conjunction with selective solvents is ob- 
tained from a consideration of the phase relationships 
in the extraction with a selective solvent which is 
practically immiscible with propane. With certain se- 
lective solvents such as cresol, we find that it is im- 
possible to obtain a satisfactory phase separation at any 
reasonable temperature without the presence of propane 
when the stock shows a low degree of paraffinicity, as 
in the case of de-asphaltized, dewaxed Kettleman Hills 
long residuum of 0.878 viscosity-gravity constant. In 
other words, this particular stock and selective solvent 
are miscible in all proportions at the temperatures avail- 
able from a practical standpoint; but it should be con- 
stantly borne in mind that whether a stock of a fiven 
average molecular weight will show complete miscibility 
with the selective solvent at the available temperatures 
is determined by the paraffinicity of the stock. If pro- 
pane is added to a one-phase system consisting of such 
a selective solvent and stock in suitable proportions 
we find by experiment that a point will be reached at 
which a separation of a second phase occurs, and that 
the amount of propane required to cause phase separa- 
tion is dependent on the paraffinicity of the original 
stock. It is also found that the same quantity of pro- 
pane is required in a batch extraction to give a satis- 
factory separation of phases, regardless of whether the 
stock is dissolved in propane before contacting with 
the solvent or whether the propane is added after mix- 
ing the oil and solvent—provided, of course, that the 
agitation is sufficient to insure equilibrium between 
phases in all cases. On account of the ready miscibility 
of propane with the lubricating stock and its immisci- 
bility with the selective solvent, the propane solution of 
lubricating stock actually constitutes the stock being 
subjected to extraction by the selective solvent. 

In the foregoing example, in which no phase separa- 
tion can be obtained with the selective solvent on the 
original stock, it may be considered that one function 
of propane added is to increase the paraffinicity of the 
combined stock until a satisfactory separation of phases 
is obtained; but a peculiar advantage of propane as 
compared to other higher-molecular-weight paraffinic 
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diluents which might be added, or re-cycled, appears 
to reside in its extremely low solvent power for certain 
selective solvents. This particular feature of propane 
reduces markedly the concentration of the selective 
solvent in the stock or raffinate phase, and thereby in- 
creases the effective selectivity of the solvent as re- 
gards segregation into the extract phase of only the 
materials which are most readily soluble in the selective 
solvent, viz., the most aromatic and naphthenic frac- 
tions responsible for dark colors and high carbon 
residues. For example, the concentration of nitro- 
benzene Was determined in the raffinate phases as they 
were taken from the extraction apparatus in the experi- 
ments shown in Table 5. Without propane the con- 
centration of nitrobenzene in the raffinate phase was 
about 18 percent to 20 percent by volume; whereas in 
the presence of propane the corresponding value was 
approximately eight percent. . 

From the standpoint of practical operation, the low 
viscosity and low specific gravity of the raffinate phase 
(propone phase) aids materially in obtaining adequate 
contact and equilibrium between phases, and in the 
coalescence of the respective phases before separating. 
Also in the case of solvents requiring a low tempera- 
ture for satisfactory operation, as for example a mix- 
ture of cresols, refrigeration by means of propane is 
readily accomplished by admixing the stock with pro- 
pane and refrigerating by evaporation of a portion of 
the propane—with separation of any precipitated as- 
phaltic phase before introducing the stock into the 
counter-current treating system. The solvent is pre- 
cooled in a similar manner if desired. 
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The solvent treatment of waxy stocks in propane 
solution may be accomplished at temperatures either 
above or below that at which wax begins to precipitate 
in the propane solution, but it is possible with a num- 
ber of solvents to operate at a sufficiently high tem- 
perature to keep all of the wax in solution during the 
solvent treatment. 

The proportion of propane employed in solvent ex- 
traction is often insufficient, with residual oils of low 
asphalt content, such as the better grades of Mid- 
Continent oils, to cause precipitation of a sufficient 
quantity of an asphalt phase to justify removal by set- 
tling prior to solvent treatment; and the propane solu- 
tion of such oils may be introduced directly into the 
solvent-treating system. With some of the more se- 
lective and effective solvents, the asphalt is completely 
removed into the extract phase, and a raffinate of satis- 
factory color is obtained without subsequent acid treat- 
ment. The finishing treatment in such cases would 
usually consist of a hot contact-clay treatment employ- 
ing five percent to 10 percent. of decolorizing clay. 
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Prospects of a Petroleum Chemical Industry 
(Continued from page 339) 





by esterification with rosin or by interaction with 
phenol alcohols, and in the manufacture of lacquers 
and plastics. 


ETHYLENE DICHLORIDE 

Ethylene dichloride is made by the direct addition 
of chlorine to ethylene or to the ethylene fraction of 
cracking gas. With dry gases and at ordinary tem- 
peratures, reaction is rather slow. It is much faster 
when carried out in the liquid phase, in the presence 
of catalysts or of solvents, or at high temperatures. 
Under the last named conditions it is difficult to 
limit the reaction, since substitution products are 
also formed. Ethylene dichloride has been suggested 
as a solvent for this reaction. Another method is to 
mix liquid chlorine with ethylene at 0° C. (32° F.). 
The dihalide is also prepared by allowing a mixture 
of chlorine and ethylene to flow through a reaction 
tower countercurrent to a stream of water. 

Ethylene dischloride is a colorless liquid (d,°° 
1.2569), boiling at 83.5° C. (182.3° F.) and freezing 
at —36° C. (— 32.8° F.), slightly soluble in water, 
more so in alcohol and ether, and miscible with oils and 
fats. It burns with difficulty and the flames are readi- 
ly extinguished. Because of resistance to hydrolysis 
and oxidation, this substance may be used at its 
boiling point with little danger of corrosion. Slow 
hydrolysis on exposure to light is retarded by addi- 
tion of a small proportion of alcohol. 

This diahalide is employed as a fumigant, as a 
solvent, and in the manufacture of ethylene glycol. 
As a solvent ethylene dichlordide can be used in the 
extraction of oils, fats, and resins, and, mixed with 
methyl or ethyl alcohol, will dissolve cellulose nitrate 
or acetate. Another application is in the dewaxing 
of lubricating oil fractions, since paraffin wax is only 
slightly soluble in this solvent at temperatures below 
25° C. 


tetrachloride it is a good cleansing agent. On a vol- 


(77° F.). Either alone or mixed with carbon 


umetric basis ethylene dichloride is a cheaper solvent 
than carbon tetrachloride and superior in stability 
towards water and steam. 

An interesting product derived from ethylene chlo- 
ride is that designated by the term “Thiokol.” The 
latter is made by the interaction of the dihalide with 
polysulfides of alkali or alkaline earth metals. Thio- 
kol resembles soft rubber in properties but is charac- 
terized by a high sulfur content and insolubility in 
practically all organic liquids. It can be incorporated 
with crude rubber and the mixture vulcanized. The 
resulting products are also insoluble in organic 
liquids, particularly petroleum distillates, and are 
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used, for example, in materials such as hose for han- 
dling gasoline. 


GLYCOLS 

Hydrolysis of ethylene dichloride or of ethylene 
chlorohydrin with solutions of alkalies leads to the 
formation of ethylene glycol. Direct oxidation of 
ethylene to glycol in the presence of water has also 
been employed. For example, ethylene and oxygen 
are introduced into water containing iodine (or com- 
pounds which readily liberate iodine, such as potas- 
sium triiodide or ferric iodide) and a manganese or 
iron oxidation catalyst. Or ethylene is allowed to 
react with air and water at 150° to 300° C. (302° to 
572° F.) under pressure in the presence of metallic 
catalysts. 

Ethylene glycol is a colorless, odorless liquid 
which possesses a sweet taste, boils at 197.5° C. 
( 387.5° 


) 


(68.° F.). It is miscible in all proportions with water, 


F.), and has a density of 1.115 at 20° C. 


alcohol, and many other solvents. 

Possibly the most common uses of glycol are as a 
solvent and an antifreeze for automobile radiators. 
In addition, it is employed in the manufacture of 
cosmetics, in the preservation of anatomical and bi- 
ological specimens, in the treatment of skins and 
furs, and as an aid in the finishing and dyeing of 
fabrics. Derivatives of ethylene glycol, however, have 
found applications. Thus, the 
monoethers (e. g., the monoethyl ether or Cellosolve) 
are widely used in lacquers. The nitrates form the 


diverse industrial 


basis for low-freezing dynamites. Esters of glycols 
and polybasic acids (e. g., phthalic) are of resinous 
nature and are useful in lacquers. 

Higher boiling materials, the so-called polyglycols, 
are formed as by-products during the making of 
glycols. These substances can be made also by de- 
hydration of ethylene glycol or by the action of water 
on ethylene oxide. The lowest polyglycol, diethylene 
glycol, has proved to be an almost ideal lubricant 
for wool spinning. Various derivatives of polygly- 
cols, such as the monoethyl ether of diethylene glycol 
or Carbitol, have found varied applications. 


OLEFIN OXIDES 

Compounds of the olefin oxide type, although 
classed as neutral substances, are capable of taking 
part in an astonishing number of reactions, and in- 
terest is centered chiefly in their derivatives rather 
than in the oxides themselves. Thus far only ethy- 
lene oxide appears to. be utilized commercially, al- 
though higher olefin oxides are known. These oxides 
are made by heating either chlorohydrins with solid 
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or anhydrous alkalies or concentrated solutions of 
chlorohydrins with alkalies. Ethylene oxide is said 
to be obtained on conducting ethylene, steam, air, 
and hydrogen over metallic catalysts at 150° to 400° 
C, (302° to 752° F.). 

Ethylene oxide (and alkalene oxides generally) re- 
acts with organic substances containing an easily re- 
placeable hydrogen atom—e. g., alcohols, acids, 
phenols, and amines—and also with water. These 
reactions may be represented as: 

_ CH:.0H 





H: 
YO + HR >| 
CH: | CH.R 


Glycol monoethers are made by the reaction of 
ethylene oxide, or other aliphatic oxide, with an 
alcohol : 


c CH:0C:H; 


"SO 4+ C:H;,OH > 
CH: CH.0H 

Catalysts for the above reaction include sulfuric 
acid, the sulfates of nickel, zinc, or chromium, hydro- 
silicates of aluminum, and dialkyl sulfates. When an 
excess of the olefin oxide is employed, it is possible 
to make polyolefin glycol ethers. For example, intro- 
duction of ethylene oxide into anhydrous ethyl alco- 
hol containing a small amount of sodium (as a cata- 
lyst) leads to the formation of the ethyl ether of 
tetraethylene glycol and higher polyglycols. The 
monoalkyl ethers of ethylene glycol are solvents for 
cellulose nitrate, resins, gums, and oils. They are 
miscible with organic solvents, and the lower ethers 
are soluble in water. The methyl ether is a solvent 
for cellulose acetate, and is especially adapted to the 
preparation of lacquers. 


ETHANOLAMINES 

Ethylene oxide reacts with aqueous ammonia to 
yield a mixture of three basic substances, mono-, di-, 
and triethanolamines, which can be separated by 
distillation. The proportions of the three products 
depend largely on the relative proportions of the re- 
actants, an excess of ethylene oxide favoring the for- 
mation of triethanolamine. The boiling points of the 
ethanolamines are are follows: 


Ethanolamines Temp Pressure 
*€. €" 2.) Mm. (in.) 

Mono-, NH,CH,CH,OH 171 (339.8) 757 (29.8) 
Di-, NH(CH,CH,OH), 217 (422.6) 150 ( 5.9) 
Tri-, N(CH,CH,OH), 277 (530.6) 150 ( 5.9) 


These substances are miscible in all proportions with 
water, alcohol, acetone, glycerol, and ethylene chloro- 
hydrin, but not with ether and some aldehydes. 
Monoethanolamine is a colorless, slightly viscous, 
hygroscopic liquid, with a faint ammoniacal odor. 
Diethanolamine is a colorless, odorless liquid, with 
Viscosity characteristics similar to those of glycerol. 
The dinitrate of monoethanolamine and the trinitrate 
of diethanolamine have been proposed as explosives. 
Pure triethanolamine is a white crystalline solid at 
Tfoom temperature. The commercial product is a 


Sept 


clear, viscous, hygroscopic liquid with a density of 
1.124 at 20° C. (68° F.) soluble in most organic 
liquids containing oxygen, but only slightly soluble 
in hydrocarbons. 

In the Girbotol process of the Girdler Corporation 
aqueous solutions of a mixture of the ethanolamines, 
particularly the di- and triethanolamines, are em- 
ployed for the removal of carbon dioxide and hy- 
drogen sulfide from gases. The resulting carbonates 
and acid sulfides readily decompose at temperatures 
above 50° C. (122° F.) with regeneration of the sol- 
vent. The ethanolamines form stable salts with sulfur 
dioxide and therefore are unsatisfactory for the re- 
moval of that gas. 

Other uses have been suggested for these amines 
—e, g., as extraction agents in the refining of mineral 
oils, plasticizers for cellulose esters, catalysts in the 
formation of phenol-aldehyde condensation products, 
preservative agents in rubber compositions, and sta- 
bilizers for tetraalkyl leads. 

Ethanolamines combine readily with fatty acids to 
yield soaps, whose consistency depends primarly 
upon the acid employed. The oleate resembles pe- 
troleum jelly, whereas the stearate is a hard, waxlike 
solid. These compounds are soluble in water, ben- 
zene, toluene, and turpentine, but only slightly so in 
lubricating and petroleum oils. In contrast with the 
usual sodium or potassium soaps, those of the ethan- 
olamine type are characterized by low alkalinity. 
The oleate may be used for promoting oil-in-water 


emulsions. 


DIOXAN 
Diethylene dioxide, or dioxan OCA eee 
| 





although structurally related to ethylene oxide, 
should more properly be considered as a derivative 
of ethylene glycol. It is made industrially by heating 
ethylene glycol with dehydrating agents, such as sul- 
furic acid or anhydrous ferric sulfate. Similarly, di- 
methyldioxan is obtained from 1,2-propylene glycol, 
and diethyldioxan from 1,2-butylene glycol. 

Dioxan is a liquid boiling at 102° C. (215.6° F.) 
and melting at 11° C. (51.8° F.). It is soluble in 
water and in many of the usual organic solvents, and 
is a solvent for resins, fats, and cellulose esters. 


PRODUCTION OF UNSATURATED 
HYDROCARBONS 


The action of heat on saturated hydrocarbons re- 
sults in the formation of unsaturated compounds and 
also in many instances leads to a rearrangement 
within the molecule. Perhaps the largest source of 
unsaturated hydrocarbons is cracking gas, the com- 
position of which has already been discussed. Buta- 
diene is a component of vapor-phase cracking gas. 
Acetylene is formed from hydrocarbons at tempera- 
tures considerably above those employed in cracking. 
These two unsaturated compounds are of particular 
interest. 
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ACETYLENE, 


Acetylene is one of the thermal decomposition 
products of hydrocarbons at 800° C. (1472° F.) or 
above. Below this temperature it is not formed, or 
only in small proportions (methane, for example, re- 
quires heating to 1000-1200° C. or 1832-2192° F.). 
Acetylene is made by the thermal decomposition of 
practically all hydrocarbons in the electric arc. Gen- 
erally, better yields are obtained from low-boiling or 
gaseous petroleum hydrocarbons than from higher 
boiling distillates. Short periods of heating, reduced 
pressure, and addition of hydrogen or steam to the 
gaseous hydrocarbons minimize their decomposition 
to carbon and hydrogen. 

One important reaction of acetylene is its hydra- 
tion to acetaldehyde, which may be subsequently ox- 
idized to acetic acid. Hydration can be conducted in 
either the liquid or gaseous phase. In liquid-phase 
operations, a stream of acetylene is passed through 
dilute sulfuric acid (about 6 percent) to which has 
been added mercuric oxide, the mercury salt thus 
formed serving as a catalyst. Reaction proceeds with 
the evolution of heat, and vaporized acetaldehyde is 
carried along in the gas stream from which it is re- 
covered by cooling. Oxidation of the aldehyde readily 
yields acetic acid. A number of by-products are 
formed in minute proportions in the hydration of 
acetylene. One of these, diacetyl, is used for flavor- 
ing butter substitutes. 

A difficulty encountered in vapor-phase operations 
is the ease with which acetaldehyde is converted to 
other substances, such as crotonaldehyde or esters. 
This is overcome by the addition of a gaseous oxidiz- 
ing agent—e. g., by conducting acetylene, steam, and 
oxygen at 100° to 200° C. (212° to 392° F.) over a 
catalyst consisting of a mercuric salt. 

Acetylene is being produced at a refinery in this 
country by arcing hydrocarbon gases and is used 
subsequently for making acetic acid. Thus petroleum 
has definitely become a source of another hydrocar- 
bon, acetylene. 

Other important derivatives of acetylene are vinyl 
esters and acetylene polymers. Vinyl esters are ob- 
tained from acetylene and acids by direct addition in 
the presence of a mercury catalyst. Vinyl esters can 
be transformed by various methods into light-colored 
resins (Vinylite) which at present are finding rather 
wide utilization in coatings and plastics, particularly 
in phonograph records. 

Of the various polymers of acetylene, one is the 
result of the action of heat on the hydrocarbon in 
contact with certain metals. This is known as 
cuprene and is an insoluble, brown, amorphous Solid. 
Liquid polymers are made by absorption of acety- 
lene in solutions of cuprous salts. Mono- and divinyl- 
acetylenes are thus formed. Divinylacetylene slowly 
thickens to a viscous liquid which, after application 
as a film, hardens farther to an insoluble coating. 
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Monovinylacetylenes, when combined with hydro. 
chloric acid, yields the liquid called “chloropre me,” 
The latter can be changed readily into an eiastic 
solid which resembles natural rubber more closely 
than does any other synthetic material. Acetylene 
rubber of this type is known as DuPrene. 


BUTADIENE 

Butadiene is a gaseous product of the pyrolysis 
of hydrocarbons at temperatures just below those at 
which transformation of straight-chain hydrocarbons 
to aromatics takes place. To illustrate, the maximum 
vield of butadiene from ethylene is obtained at 750° 
C. (1382° F.), and from propane, propylene, and bu- 
tane at about 727° to 728° C. (1340.6° to 1342.4° F), 
Cyclohexane is converted largely to butadiene at 654° 
C. (1209.2°F.). 

An interesting reaction of butadiene, and other 
conjugated diolefins, is that with maleic anhydride 
to yield cyclic acid anhydrides. This may be repre- 
sented as: 


H; 
CH: Cc 
HC CH—CO HC —_, 
| > Ji O 
HC CH—CO HC CHCO 
NCH: \c% 
H; 


Such products are often readily formed by allowing 
the diolefin and maleic anhydride to react in the 
presence of benzene. Not only aliphatic but also 
cyclic diolefins—e. g., cyclopentadiene—combine with 
maleic anhydride: 


H H 
C C 
HCA CH—CO HC’ | \CHCO 
| CH: +] O-> || CH | SO 
HC) CH—CO HC | /CHCO 
H H 


By this reaction it was shown that butadiene, pipery- 
lene, isoprene, and cyclopentadiene were present in 
the low-boiling fractions of a gasoline cracked at a 
high temperature. 

Butadiene and similar diolefins have been consid- 
ered for some time as a source of artificial rubber. 
When heated with various substances which act as 
catalysts, butadiene polymerizes and forms a solid 
mass possessing some of the properties of rubber. 
Considerable work has been done recently on this 
reaction, but the development is hampered by eco 
nomic considerations. However, a resin has been 
produced from the diolefins of vapor-phase-cracked 
distillates by polymerization with aluminum chlo 
ride. This petroleum resin produces varnishes which 
dry very rapidly. Another related material is a dark 
colored liquid product consisting of a mixture of 
polymerized olefins and diolefins, known as Pures 
inol. This is a by-product in the refining of highly 
cracked gasoline distillates and is proposed as a sub- 
stitute for linseed and other drying oils. Its specific 
gravity is 0.956, Saybolt viscosity at 100° F. (37.8 
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C,) is 200 seconds, and iodine number is 175. Brittle- 
ness of the dried film would appear to limit its uses. 


AROMATICS 

Certain crudes, particularly Borneo petroleum, 
contain aromatic hydrocarbons to some extent. Aro- 
matics are also formed in cracking processes. How- 
ever, in the production of Hydrosolvents by hydro- 
genation it has been found that aromatic compounds 
are produced in large proportions. 

If an overhead cut is made of a Hydrosolvent, the 
following results roughly express the proportion of 
aromatic hydrocarbons: 


°F. et % 
200-275 (93.3-135) 10 
275-365 (135-185) 35 
365-419 (185-215) 38 
419-460 (215-237.8) 8-10 


Distillate under 200° F. (93.3° C.) end point is added 
to gasoline. 

The increase in aromatic content with boiling point 
is of significance in the coating industry, since a 
coating in which such a liquid is present as the thin- 
ning agent becomes richer in more powerful solvents 


# as evaporation increases. This tends to permit the 


binder in the composition to orient satisfactorily, 
giving an unusually hard and glossy surface. 

In the crude Hydrosolvent cut there is probably 
about 1 percent benzene, 4 percent toluene, 18 per- 
cent xylenes, and 25 percent of the trimethylbenzene 
type of hyrocarbons, including mesitylene and iso- 
mers, such as methylethylbenzene propylbenzine 
etc. There are also indications of the presence of hy- 
drogenated naphthalenes, particularly tetralin and 


' decalin. There may be also some octalin. Although 


some naphthalene may be in the distillates, it is like- 
ly to be negligible in amount. 
The hydrocarbons from coal tar are characterized 


by the insignificant proportions of trimethylbenzene 


hydrocarbons, and the high yield of these through 
hydrogenation of petroleum appears to fill a gap 
not supplied by coal tar. In other words, the hydro- 
carbons of coal tar are benzene, toluene, and xylene, 


_ and then rather suddenly there is a jump to naphtha- 


lene, anthracene, and other polycyclic hydrocarbons. 
Hydrogenation, therefore, should serve as a means 


» to place the petroleum industry in the coal-tar- field, 


for products in which coal tar is lacking. 


OXIDATION PRODUCTS 
The oxidation of petroleum hydrocarbons of high 


» molecular weight, such as paraffin wax, is a method 
lor the preparation of acids of high molecular weight. 


Air, oxygen, ozone, oxides of nitrogen, and nitric 
acid can be used as the oxidizing agents, though air 


» 'Smost generally employed. Reaction is carried out at 


temperatures above the melting point of the wax, 
usualiy about 160° to 180° C. (320° to 356° F.). 
Catalysts include metallic oxides, inorganic salts of 
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organic acids (e. g., barium stearate or calcium cin- 
namate), manganese acetylacetonate, and naph- 
thenate. 

Separation of the acids from the reaction product 
is accomplished by extraction with alcohols or with 
alkalies, by sweating—i. e., partial liquefaction of the 
product by heat followed by pressing to separate the 
liquid and solid portions—and by distillation under 
reduced pressure. 

These acids are designated “wax acids,” as this 
term indicates wax as their source rather than fats. 
Furthermore, some investigators have intimated that 
these acids contain a large proportion of substances 
having an uneven number of carbon atoms per mol- 
ecule as contrasted with fatty acids which contain 
an even number of carbon atoms. Wax acids can be 
employed in the manufacture of synthetic fats by 
esterification with glycol or glycerol and for making 
soaps. The latter is the more important use. Crude 
wax acids are characterized by the presence of hy- 
droxyl and aldehydic groups. the removal of these 
groups, which interfere in certain applications, is a 
problem to which considerable attention is being 
given. Instead of wax acids, higher alcohols can be 
obtained by employing the proper catalyst. Sulfation 
of these wax alcohols forms soaps of the hard-water 
type, a procedure which appears cheaper than mak- 
ing detergents from the alcohols of vegetable-oil hy- 
drogenation. 

In addition to acids of high molecular weight, 
water-soluble acids of low molecular weight are also 
obtained by oxidation, as well as intermediates such 
as aldehydes, ketones, esters, acid anhydrides, and 
hydroxy acids. In preparing alcohols, the wax is ox- 
idized for a shorter time than that employed for 
making acids. Catalysts which are particularly useful 
in this reaction are acetic acid or weak inorganic 
acids such as boric. The alcohols are separated from 
nonoxidized wax and other substances by distillation 
under reduced pressure with steam. 

Oxidized kerosene fractions are used for the pro- 
duction of an alcohol denaturant known as Aldehol. 


CHLORINATION PRODUCTS 


Although a vast amount of work has been conduct- 
ed on the chlorination of petroleum hydrocarbons, 
only brief mention can be made of some of the prod- 
ucts obtained. 

Chlorination of methane, for example, yields 
methyl chloride (CH,Cl), methylene chloride 
(CH,Cl,), chloroform (CHCI,), and carbon tetra- 
chloride (CCl,). Methyl chloride, because of ‘its low 
boiling point, has been used as a refrigerant. The 
remaining three substances can serve as solvents, 
chloroform to a limited extent as an anesthetic, and 
carbon tetrachloride as a fire extinguisher. Carbon 
tetrachloride and antimony trifluoride react to give 
dichlorodifluoromethane, a substance particularly ap- 
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plicable as a refrigerant because of its low toxicity. 

Chlorination of natural-gas gasoline gives a mix- 
ture of amyl chlorides which can be hydrolized to 
amyl alcohols (marketed under the name of Penta- 
sol) and the latter esterified with acetic acid (Pent- 
acetate. ) 

The production of Paraflow is an outstanding de- 
velopment in the utilization of chlorinated petro- 
leum hydrocarbons. Paraffin wax is chlorinated until 
its chlorine content is about 10 to 12 percent and is 
then reacted with benzene, naphthalene, or anthra- 
cene in an inert solvent (e. g., kerosene) at 60° to 
71° C. (140° to 160° F.), with aluminum chloride as 
a catalyst. After reaction is completed, the aluminum 
chloride sludge is withdrawn, and the solvent and 
excess wax are removed by distillation, the latter 
under reduced pressure. The product is a chlorine- 
free, synthetic hydrocarbon oil possessing the un- 
usual property of lowering the pour point of wax- 
bearing lubricating oils. For example, the addition 
of 1 percent of this synthetic oil to a crude Pennsyl- 
vania lubricating oil reduced its pour point from 
—1.1° C. (+30° F.) to below —20.6° C. (—5° F.). 
The utilization of Paraflow, therefore, makes it pos- 
sible to eliminate the severe dewaxing operations re- 
quired in the refining of many lubricating oils. 


NITROGEN COMPOUNDS FROM PETROLEUM 


In coal oil and shale oil there are present aromatic 
compounds of nitrogen whose identification has been 
accomplished with comparative ease. Petroleum, 
however, contains an astonishing variety of nitrogen 
compounds of unknown structure, some of which, 
according to present indications, fall into the class of 
hydroaromatics and until recently were very little 
known. Hydroaromatics are closely related to alka- 
loids, and to change hydroaromatic bases to alka- 
loids it is necessary only to make the proper place- 
ment of oxygen. A brief mention is therefore made 
of these nitrogen compounds as opening up a new 
field of scientific interest and practical value, some 
of them already having been found useful in insecti- 
cides and as pickling inhibitors. 

The nitrogen content of crude petroleum is rather 
low, about 0.1 percent or less, though some Cali- 
fornia oils have shown as high as 0.82 percent on 
analysis. Apparently the nitrogen compounds in 
crude oils are nonbasic and are not extractable with 
acids. Distillates from such crudes, however, contain 
nitrogen bases, thus indicating a decomposition of 
rather complex nitrogenous substances during dis- 
tillation. 

To illustrate the types of compounds which have 
30th of 


these were found in the sulfur dioxide extract ob- 


been isolated, only two need be mentioned. 
tained in the refining of kerosene. From the fraction 
boiling at 276° to 277° C. (528.8° to 530.6° F.) 


2,3,8-trimethylquinoline was obtained: 
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Ahydroaromatic base, C,,H,,;N, from the same frac. 


tion is of interest in that it represents a compound 
of the cyclopentane type. The structure assigned to 


— CH; 


this substance is: 


This has been named decahydro-3,8-dimethyl-5,'- 
methano-4,8-ethanopyrindacine. 

So far there is no explanation for the presence of 
hydroaromatics in petroleum and their absence from 
coal, shale, and bone distillates. Furthermore, none 
of the bases isolated from petroleum has been ob- 
tained from other natural sources. 


SULFUR COMPOUNDS FROM PETROLEUM 


The sulfur content of crude oils from different lo- 
calities varies widely, ranging from less than (0.2 per- 
cent to as high as 4 to 5 percent. Fractions of high- 
sulfur content are the basis of Alcotate, an alcohol 
denaturant. Practically all of the simpler types of 
sulfur compounds have been identified in such oils; 
mercaptans, thioethers, thiophenes, 
thiophanes, sulfides disulfides, 
pounds containing both sulfur and oxygen, and also 


include 
organic 


these 
and com- 
hydrogen sulfide, elemental sulfur, and carbon dr 
sulfide. From the refiner’s viewpoint these sulfur- 
containing substances are impurities which, because 
of their corrosive properties or their odors, must be 
removed particularly from gasoline and kerosene 
fractions. To the chemist, the isolation and_utiliza- 
tion of these sulfur compounds opens a field of wide 
possibilities. 
HYDROGEN SULFIDE 

Hydrogen sulfide may be extracted from petro 
leum or its distillates, or from the gases from the 
distillation or cracking of crudes of distillates of high 
sulfur content, by solutions of alkalies—e. g., sodium 
hydroxide, sodium carbonate and bicarbonate, of 
ethanolamines. Aqueous suspensions of brucite have 
been suggested for the same purpose. Hydrogen sul- 
fide may be liberated, except in the case of sodium 
hydroxide, by heating the solutions or suspensions. 

The uses of gaseous hydrogen sulfide, other than 
in the laboratory, appear to be rather limited. It re 
acts at high temperatures with olefins or acetylent 
in the presence of catalysts to yield mercaptans, 
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thioethers, thiophene and its derivatives, and carbon 
disulfide. When hydrogen sulfide is mixed with me- 
thane, ethane, or propane, and the mixture is heated 
to 1200° C., both benzene and carbon disulfide are 
obtained. The salts of hydrogen sulfide, particularly 
the sodium salt, have been ‘used as aids in dyeing, as 
reducing agents, depilatories, and denitrating agents, 
and in the manufacture of sulfur dyes and lithopone. 

The preferential oxidation of hydrogen sulfide to 
sulfur, either by metallic oxides or by sulfur dioxide, 
are well-known processes and suggest the possibility 
of high-sulfur petroleum oils as potential sources of 


sulfur. 


MERCAPTANS 

Aqueous solutions of sodium hydroxide and alco- 
holic solutions of sodium plumbite or of sodium or 
potassium hydroxide have been employed for the ex- 
traction of mercaptans from petroleum distillates. As 
an industrial method the use of aqueous sodium hy- 
droxide is probably to be preferred, and mercaptans 
may be thus liberated by steam distillation. 

Mercaptans have been suggested as pickling in- 
hibitors and as intermediates in the preparation of 
dyes. Heated with phosphorus tri- or pentasuifide, 
mercaptans yield liquids which may be employed in 
ore-flotation processes. The well-known soporific, 
sulfonal, is the sulfone of the mercaptole obtained 
from acetone and ethyl mercaptan. Because of their 
penetrating odor, volatility, and insolubility in water, 
the lower boiling mercaptans, especially ethyl mer- 
captan, have been used for detecting leaks in gas 
mains. A product designated Cal-Odorant, apparent- 
ly a mixture of hydrocarbons and sulfur compounds, 
is marketed for odorizing natural gas. Butyl mercap- 
tan is said to be a stabilizer for chlorinated hydro- 
carbons—e. g., carbon tetrachloride or tetrachloro- 
ethylene. 


THIOETHERS 

Possible methods for the recovery of thioethers in- 
clude the formation of addition compounds with salts 
—e. g., mercuric iodide or chlorideg titanium tetra- 
chloride, or platinic chloride—and their extraction 
from acid sludge. Passage of mercaptans over metal- 
lic catalysts (sulfides of cadmium or zinc, and alu- 
minum chloride) at 320° to 350° C. (608° to 662° F.) 
results in the formation of thiothers. 

Thioethers are solvents for rubber and for resins 
such as abietic acid, paracoumarone, petroleum resin, 
and cresol-sulfur chloride resins. Ethyl alcohol and 
ethyl sulfide, or methyl alcohol and propyl sulfide 
are solvents for cellulose hitrate. Ethyl sulfoxide, an 
oxidation product of ethyl sulfide, has been suggest- 
ed as a plasticizer for pyroxylin. 


SULFONATES 
In the refining of mineral oils, particularly in the 


| Production of white pharmaceutical petrolatum (vas- 


eline ils), with sulfuric acid, a certain amount of 
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sulfonation occurs. Most lubricating oils contain re- 
active hydrocarbons which are partly removed from 
the oil by agitation with sulfuric acid. The sludges 


from such refining operations contain free acids, 


polymerized bodies, asphaltic materials, and oxidized 
substances together with various sulfonated prod- 
ucts. The disposal of this acid sludge has long been 
a problem to the refiner. The acid is usually separat- 
ed by the addition of water and reconcentrated for 
further treatment of distillates. The residual mate- 
rial is largely used as a fuel. 

Numerous methods have been devised for the re- 
moval of the sulfonic acids from sludges and acid- 
treated oils. In general, separation is effected by 
some selective action such as that of solvents or ad- 
sorbents or by salting-out the acids in the form of 
their alkali or alkaline earth salts. As is evident, the 
sulfonic acids vary with the character of the sludge, 
the type of the original oil, and the refining treat- 
ment; hence the methods used for their recovery are 
generally adapted to a particular material. 

Mineral-oil sulfonic acids, varieties of which are 
known as Kontakt, mahogany acids, and green acids, 
have found commercial interest. They have been 
used as detergents, reagents for hydrolizing fats to 
glycerol and acids, and textile, reagents—i. e., wet- 
ting, penetrating, cleansing, or lubricating agents in 
textile treatment. On some -types of dispersions, 
mineral-oil sulfonic acids act as stabilizers, but on 
others they exert a coagulating effect. In the petro- 
leum industry the acids recovered from sludges have 
been used to prevent emulsification in subsequent re- 
fining operations. Various sulfonated mineral-oil 
fractions have been employed also in insecticide com- 
positions. These applications have been so extensive- 
ly investigated that to single out one as an illustra- 
tion would be unfair to several hundred others. 

The sulfonated mineral oils can be considered to 
consist largely of sulfonated paraffin and cycloparaf- 
fin (naphthene) hydrocarbons and to be derived from 
petroleum distillates. Aromatic sulfonic acids, though 
they may be formed also in small quantities in petro- 
leum refining, are largely derived from coal tar. The 
petroleum sulfonic acids can thus be looked upon as 
by-products, whereas another series of compounds 
derived from olefins resulting from pyrolysis of pe- 
troleum distillates, for example, can be considered to 
be principal products. 

When ethylene reacts with sulfur trioxide, a crys- 
talline compound which melts at 80° C. (176° F.) is 
formed. This substance is carby] sulfate: 

H.C—O—SO.: 

| YO 

H.C SO: 
It dissolves in water with the liberation of heat and 
the formation of ethionic acid, HO,S—C,H,— 
OSO,H, and isethionic acid, HO,S—C,H,—OH. 
Salts of ester-like condensation products of ethionic 
acid and fatty acids—e. g., oleic acid, have appeared 





365 





2 ARES Bt OE Ep SAS Oe TR 











as Igepons and have received much attention as wet- 
ting and cleansing agents, especially in textile treat- 
ment. Olefins resulting from the destructive oxida- 
tion of paraffin wax and naphthenic acids have also 
been sulfonated to give similar products. 

Although petroleum sulfonic acids have _ been 
known and investigated for a long period, great tech- 
nical interest was not manifested until recently with 
the development of products of superior detergent 
quality. The sulfation of olefins, resulting from the 
cracking of petroleum, has opened a wide field for 
the petroleum industry, and further developments 
quite as remarkable are already foreshadowed. 


NAPHTHENIC ACIDS 


Other by-products from the refining of petroleum 
distillates are naphthenic acids, which are extracted 
from distillates by the alkali wash required in refin- 
ing operations. The acids are obtained in the free 
state by acidifying the alkali with sulfuric acid or 
with sulfur dioxide. Their name is indicative of the 
fact that they were first observed in naphthene-con- 
taining crude oils. Later investigations of the struc- 
tures and properties of naphthenic acids have shown 
also that they bear a chemical relation to the naph- 
thene hydrocarbons, particularly to cyclopentane. 

An interesting application of the heavy metal salts 
of these acids, the cobalt, lead, and manganese salts 
especially, is as paint and varnish driers. Solutions 
of such salts in hydrocarbons are known as Soligen 
driers. Linseed oil varnishes, containing 0.14 to 0.29 
percent cobalt naphthenate, dry in 1 to 10 percent 
less time than those containing a resinate drier. 

The sodium salts have been suggested as soaps. 
Their detergent action and lathering power are in- 
ferior to those of sodium palmitate or toilet soaps of 
mixed fatty acids however. A 40 percent solution of 
such soaps can be cooled to 0° C. (32° F.) for 30 
minutes without effecting complete solidification, 
which indicates their possible use in the preparation 
of neutral soft and liquid soaps. Much larger quanti- 
ties of sodium chloride are required to salt-out so- 
dium naphthenates than coconut oil soaps frorn 
aqueous solutions. 


HYDROGEN 


According to well-known processes, hydrocarbons 
and steam react at high temperatures in the presence 
of catalysts to give hydrogen and oxides of carbon. 
With methane this may be represented by: 

CH, + H:0 — CO + 3H; 
CH, +2H:0 — CO, + 4H: 
and for higher hydrocarbons by: 
CaHa.2 + nH,O > nCO + (2n+1)H, 


These reactions are reversible, the equilibrium de- 
pending upon the temperatures and pressures em- 
ployed. From an industrial point of view the chief 
interest in them lies in their application to the pro- 
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duction of hydrogen from gaseous hydrocarbons, as 
more hydrogen can be obtained from a given quan- 
tity of methane, or other hydrocarbons, in this man- 
ner than by purely thermal decomposition. For ex. 
ample, the thermal decomposition of one volurne of 
methane yields two volumes of hydrogen, 








CH, > C + 2H: 





but according to the preceding reaction it is possible 
to obtain as high as four volumes of hydrogen from ] 





one volume of methane. 

Application of the above reactions is illustrated in 
the preparation of hydrogen from cracking gas and 
steam by a two-stage process. 

In the first stage, reaction between the gases takes 
place at about 870° C. (1600° F.). The resulting mix- C 
ture of hydrogen and carbon monoxide is further 
mixed with steam and conducted over a catalyst at 





about 455° C. (850° F.). By this second step an addi- du 
tional supply of hydrogen is obtained by the con- 
version of carbon monoxide into carbon dioxide ac- 
cording to the well-known water gas reaction: alk 
; the 
CO + H:O — CO, + H: 
ver 


At the end of these two stages the gaseous mixture alk 
contains about 79 percent hydrogen, 20 percent car- 


pew fac 
bon dioxide, and 1 percent of other gases. Carbon 
dioxide is removed by compressing the gases toa § ' 
pressure of 240 pounds per square inch, followed by J thu 
washing with water and then with aqueous triethan- §  jiy, 
olamine. The final product contains more than if ¢.. 
percent hydrogen and can be used in the hydrogena- | 
tion of oils. Ou 
The hydrocarbon gases should be free of hydrogen 
‘i - ‘ s j an 
sulfide, or other sulfur compounds, which poison the 
cen 


catalysts. The latter often consist of oxides of nickel, 
cobalt, iron, or aluminum, to which may be added — Sou 


activators, such as the oxides of chromium, vana- ff por 
dium, or magnesium. wes 
NATURAL GAS Coa 

Thr 


Natural gas, which may be regarded as gaseous 
petroleum, consists primarily of methane, together the 
with some ethane and propane, small quantities of cess 
butane, pentane, and other paraffins up to octane, & fully 
and smaller proportions of carbon dioxide, hydroget 
sulfide, and (in exceptional instances) helium. Nat 
ural gases are roughly divided into two classé) o«—- 
“wet” and “dry” gases, the former containing a larg: ff} §$O 
proportion of easily liquefiable hydrocarbons. Rt = 
moval of these higher paraffins from natural gas by § 

(a) compression, (b) absorption in oil, or (c) a¢ j 
sorption—e. g., with charcoal—yields natural-ga 
gasoline. Before blending this product with othe! 
motor fuels, it is subjected to stabilization or disti 
lation under pressure, by which propane and somt 
butanes are obtained. Natural gas is utilized primar 

ily for the large-scale production of carbon black. e 
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Chemical Composition and 


* 

Reactions 

Chemistry of Petroleum. G. R. 
Nixon. Jour. Inst. Pet. Tech. 20 (1934) 
pp. 484-508. 

A review of the work on the chemistry of 
petroleum during the year 1933. The chemistry 
of crude petroleum is first considered, and fol- 


lowing that, that of gasoline, gas oil, lubri- 
cating oils, and asphalts. Work on the indi- 
vidual hydrocarbons and their physical and 


chemical properties is next considered. Polym- 
erization, oxidation, hydrogenation, cracking, 
and combustion are reviewed. The chemistry 
of sulphur compounds is briefly considered, as 
well as that of various miscellaneous  sub- 
stances or products. A bibliography of two 
hundred and six references is included. 


Irritation of the Skin by Hydro- 
carbons. WoLtFrcANG HeusNer. Arch. 
Pharm. 272 (1934) pp. 379-83. 


Experiments in which man was used as a 
subject showed that the irritating properties of 
paraffin hydrocarbons increases from pentane to 
heptane, but decreases from octane to decane. 
Dodecane was found to be practically inactive. 
The effects of cyclic hydrocarbons were also 
studied. It was concluded that the strongest 
skin irritants. are those substances least re- 
active chemically and least soluble in water. 


Pyrolysis Studies. C. D. Hurp Anp 
L. K. Ercers. Ind. Eng. Chem. 26 (1934) 
pp. 776-80. 


In previous studies in the senior author’s 
laboratory the pyrolysis of isobutylene was 
studied, and such matters as the influence of 
the size of the reaction tube, the contact time, 
the polymerization process, and the effect of 
metal tubes were not developed. These are 
discussed in the present paper. It was found 
that Ascoloy is non-catalytic. Nickel is slight- 
ly catalytic, iron more so, and Monel metal 
extraordinarily catalytic. The catalytic effect 
of the metal of the tube is evidenced by the 
lower decomposition temperature, the tendency 
of the reaction towards de-hydrogenation and 
carbonization. Using Ascoloy tubing, the fol- 
lowing series of descending stabilities was ob- 
tained: :ethylene, propylene, isobutylene, and 


2-pentene. The liquid products from isobutylene 
at 700°C. or above contain both unsaturated 
These were sepa- 
reagent. A 


and aromatic hydrocarbons. 


rated by a sulphuric-boric acid 


Wa 


study of diisobutylene shows that it need not 
be regarded as an essential intermediate in the 
pyrolytic polymerization of isobutylene. Theo- 
retical considerations, confirmed by experimental 
data, are offered to show the necessity for cau- 
tion in interpreting the results from the zero 
conversion method of determining initial prod- 
ucts. Compounds that appear to persist at zero 
conversion may be secondary products as well 
as primary. Experiments with isobutylene in 
large and small tubes demonstrate that the ex- 
tent of decomposition and the nature of the 
products formed are comparable if only tem- 
perature and time of contact in each are com- 


parable. A bibliography of 18 references is in- 
cluded. 
The Thermal Decomposition of 


Cyclopentane and Methyl-cyclopentane. 
B. A. KaAsANSKy AND A. F. PLANTE. 
Berichte der deutschen chemischen Gesell- 
schaft 66 (1934) p. 1023. 


The separation of the cyclopentane and the 
methyl cylopentane used is described. Quartz 
tubes 16 mm. in diameter were used for the 
pyrolysis. When cyclopentane was cracked at 
650° unsaturated compounds formed 70 per- 
cent of the entire gas. At 730°C. the percent 
dropped to 55.8. Diolefins, including, probably, 
cyclopentadiene vapors, were approximately 1 
percent. Paraffin hydrocarbons varied in 
amount. The use of a shorter time factor gave 
similar results. The pyrolysis of methyl cyclo- 
pentane gave more propylene than ethylene, 
notwithstanding the greater instability of 
ethylene. The gas contained iso-butylene and 
more paraffin than from cyclopentane. Cyclo- 
hexane formed more diolefins, principally buta- 
diene, less propylene and more saturated hydro- 
carbons and hydrogen than cyclopentane. Liquid 
hydrocarbon products were obtained in such 
small quantities that it was difficult to investi- 
gate their nature. 


Fundamental Physical Data 


Contribution to the Problem of Heat 
Transfer in Turbulent Flow. H. Lorenz. 
Z. tech. Physik 15 (1934) pp. 155-63, 
201-6. 


Existing data concerning the influence of 
temperature gradient, tube length and surface 
condition on heat transfer from a fluid to a 
tube wall are correlated. A graphical method 
for comparing heat transfer under different con- 
ditions is described. 
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Conductivity-Temperature Curves of 
Pariffin Wax. W. Jackson. Nature, 133 
(1934) pp. 647-8. 


It was observed, peculiarly enough, that the 
conductivity of a sample of paraffin wax of 
45-55°C. melting point, decreased with tem- 
perature and showed a hysteresis effect in the 
range of temperature 0-50°C. Conductivity 
measurements were made with direct current. 
The results of a series of measurements under 
a continuously applied voltage gradient of 500 
volts per centimeter is shown graphically. The 
author believes that the phenomenon is prob- 
ably connected with the presence in the wax 
at temperatures below the solidifying point of 
a solid crystalline network in which is inter- 
spersed a liquid phase. The boundary surface 
between the two phases would have a greater 
conductivity than either phase, and wherever 
continuous would form a highly conducting 
bridge between the electrodes. 


Petroleum Literature. W. S. E 
CiarK. Jour. Inst, Pet. Tech. 20 (1934) 
pp. 636-50. 


A review of the sources of information in the 
petroleum literature for 1933. This includes 
reference to annual reports of technical s0- 
cieties, publications of government bureaus or 
departments, as well as books. Reference is 
also made to particular articles when these are 
of general review nature and contain extensive 
bibliographies. A bibliography of one hundred 
and sixty-seven references is appended. 


Manufacture: 


Processes and Plant 


Heat Transfer Involving Turbulent 
Fluids. Correlation of Heating and 
Cooling Data. W. A. Kaye anp C. C. 
Furnas. Ind. Eng. Chem. 26 (1934) pp. 
783-86. 


It has been generally conceded that coeffici 
ents of heat transfer between turbulent fluids 
and a solid wall are different when the fluid 
is being heated and when it is being cooled. It 
is noted that the discrepancies between heat 
ing and cooling coefficients are in opposite d 
rections for gases and liquids. The authors 
advance a theory to explain the difference be 
tween the film coefficients of heat transfer o 
heating and cooling fluids in turbulent flow i 
contact with solid surfaces. The relation be 
tween the two is a simple function of the mai 
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LICENSES granted under 
v United States and Foreign 
Patents for: Cross « de 
Fiorez *« Holmes-Manley « 
Tube and Tank Cracking 


Processes and Combination 


Cracking Units. 


Licensing Agents: 
rhe M. W. KELLOGG CO. 
225 Broadway + New York 
or its 
European Representative 
Compagnie Technique des 
Petroles «134 Boulevard 


Haussmann * Paris, France 
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| Cracking Various Crudes 


n the 
is. I) Refineries in many parts of the world are operating under 
us ot § the broad licensing rights of Gasoline Products Company. 
ae | These rights permit the designing of combination units 
— incorporating one or more of the outstanding features of 
the Cross, de Florez, Holmes-Manley and Tube and Tank 
processes. Thus the refiner is assured of a cracking unit 
adapted to his particular requirements. 
We suggest you investigate the broad and comprehensive 


service of Gasoline Products Company before investing in 7 
cracking equipment. in PE RSIA 
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A TYPE OF STORAGE TANK 


—to meet every evaporation problem 








Stopping an 
Estimated Loss 
of 18% per Year 


HE new Radial Cone tank has been de- 

veloped to stop evaporation loss under 
conditions which make an internal pressure of 
one to ten lbs. adequate. The seriousness of 
such losses is indicated by the fact that a typ- 
ical natural gasoline with a Reid vapor pres- 
sure of 20 Ibs. at 110 deg. F. evaporates at the 
rate of 144% a month or 18% a year, when 
Stored in gastight steel cone roofed tanks 
equipped with pressure vents and sprayed with 
water. The radial cone tank will stop all this 
loss as long as the internal pressure does not 
exceed the setting of the relief valve. 


The Warren Petroleum Company is using 
two Radial Cone tanks at Houston, ‘Texas. 
Casinghead gasolines with a Reid vapor pres- 
sure ranging from 14 to 22 lbs. are received at 
this point in tank cars from Oklahoma and 
Texas and stored in these tanks before ship- 
ping to refineries. One of the tanks has a ca- 
pacity of 38,000 bbls. and the other 55,000 bbls. 


The development of this new pressure tank 
is typical of the work we do to solve evapo- 
ration problems. Tell us your needs and we 
will gladly—and without obligation—submit 
cost estimates and show by test data what 
Savings you may expect. 


Top: New Radial Cone tank 
designed for an internal pres- 
sure of 6 lbs. per sq. in. Above: 
Hortonspheroid for pressures 
of 10 to 20 Ibs. per sq. in. 





The illustrations above show 
tanks equipped with Wiggins 


Pontoon Roofs for working 
storage and Wiggins Breather 
Roofs for standing storage. 


CHICAGO BRIDGE & IRON WORKS 


SN ee 1255 Burt Bldg. Cleveland...... 
ia 2 Biers ie oacs.d 5 «hemi 2919 Main Street New York..... 
Tulsa a A ere 1626 Thompson Bldg. Philadelphia. . 
OS SE re 1548 Fiftieth St., N. ae 
RS SSanoner ee 2463 Old Colony Bldg. San Francisco 
SE eee 1520 Lafayette Bldg. Los Angeles.... 


Cnidaece ae 2234 Rockefeller Bldg. 
a 3302-165 Broadway Bldg. 
. 1608-1700” Walnut Street Bldg. 
...1529 Consolidated Gas Bldg. 
die oat oe aoe 1051 Rialto Bldg. 
Sn 1334 Wm. Fox Bldg. 


Plants in Chicago, Birmingham, and Greenville, Pa. 
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stream viscosity. The work of various investi. 
gators was considered and it was found that the 
theory gives a satisfactory correlation between 


the heating and cooling coefficients for ails 
and water flowing through conduits and for ai; 
flowing through beds of broken solids. 


Measurement of radiation (in a gas. 
fired boiler). WALTER BRUMMERHOopr. 
Gas u. Wasserfach 76, (1933) pp. 929-33 


A study was made of the relative proportions 
of heat transferred by radiation and convection 
under a gas-fired boiler. The heat not radiated 
and contained in the gases from which it would 
be transferred convectively was removed by 
withdrawing the combustion products through 
insulated pipes at such a rate that the normal 
carbon dioxide content was maintained. ‘he 
total heat with normal operation was also meas. 
ured. The difference between the two was the 
heat transferred convectively. Since ordinary 
methods are not satisfactory for determining the 
temperature of the gases within the fire tubes, 


| a new method was developed, depending on the 


measurement of gas velocity and the calculation 
of temperature by means of the equation 
t == 273 [ pa(3600 F/Qfv)? (2g/y)] — 273, or 
t=_ (Cpa/Q?fv?) — 273, in which pa is the dif. 


| ference between static and dynamic pressure on 


a Prandtl Pitot tube in the fire tube measured 
in mm. water column, F is the internal cross 
section of the heating tube in sq. m., Q is the 
vol. of fiue gas in cu. m. at 0° and 760 mm, 
Hg per hr, per cu. m. of fuel gas, fy is the 
calibration factor and y is the sp. gr. of the 
hot gas in kg, per cu. m. Measurements were 
taken for one tube in the outer ring, one in 
the central, and one in the inner group. 


Treatment of (removal of hydrogen 
sulphide etc. from) Mineral Oil Dis- 
tillates. R. H. Crospy AND B. R. Carney. 
Petroleum 30 No. 11 (1934) pp. 5-6. 


Acid impurities, including hydrogen sulphide, 
are removed from mineral oils by treatment 
with a 2-5% suspension of calcium hydroxide 
and ferric hydroxide under pressure of 1.35-2.3 
atmospreres and in absence of air. Difficulty 
with emulsification is thus avoided. The oil is 
then treated with a light wash of aqueous caus- 
tic soda to remove calcium salts of naphthenic 
acids that may remain in solution. 


Transportation and Storage. A. C. 
Hartcey. Jour. Inst. Pet. Tech. 20 (1934) 
pp. 576-89. 

A review of the work and published literature 
on transportation and storage during the year 
1933. The materials for, and methods of, con- 
structing pipe lines are first considered, includ- 
ing pumping stations and submarine pipe lines. 
Erosion and the maintenance of pipe lines is re- 
viewed. Storage tankage, including particularly 
the steel balloon, is briefly discussed. Reference 
is made to methods of fire prevention and fire 
fighting. A bibliography of 13 references is 
included. 


Welding in Chemical Industries. 
C. O. Sanpstrom. Chem. & Met. Eng. 
41 (1934) pp. 360-64. 


The author considers the position of welding 
as thoroughly established. He is convinced that 
the majority of weld failures have been caused 
by faulty design and not by poor welding. The 
materials that are to be welded are briefly dis 
cussed. Types of butt-welded joints are de 
scribed and compared to riveted joints in the 
matter of eccentricity. Various types of butt 
strap joints are considered and the errors if 
making them discussed. Fillet welds and the 
common and proper methods of making them 
are considered. End and edge welds, calking 
and plug welds, and the welding of sheet steel 
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Compact Fractionation 


To meet particular requirements in Pennsylvania, this installation includes 
—crude oil heater, fractionating tower, heat exchangers and coolers; lube oil 
heater, fractionating tower, heat exchangers and coolers; naphtha rerun unit 
of reboiler fractionating tower, external stripping tower, coolers and auxiliaries. 


The installation is designed for great flexibility, compactness and low oper- 
ating cost. The crude oil fractionation gives: gasoline, naphtha, kerosene, fur- 
nace oil, fuel oil or gas oil, pressable wax distillate, heavy wax distillate and 
cylinder stock. When cylinder stock solution is charged, the lube tower pro- 


duces: naphtha overhead, two small side streams of gas oil and neutral oil with . 


bright stock bottoms. The naphtha unit yields light gasoline, intermediate naph- 
tha and heavy naphtha, from the bottom. 


Provision is made for changing specifications of products without altering 
the tray arrangement. 


FOSTER WHEELER CORPORATION, 165 Broapway, New York 
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ROTO TUBE CLEANERS 


Roto Combination Head and 


Universal Joint. 


built for Oil Still Tubes, 3” 1.D. and up 





Roto Special 6-way Drill Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 






















Vigilant 
Liquid Level 
Regulators 


The Chaplin-Fulton Mfg. Co. 


28-40 Penn Avenue, Pittsburgh, Pa. 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Regulators in all Sizes 
from 1 inch to 24 inches; for all Service, 1 oz. up to 2,000 Ibs. pressure to Square Inch. 


For Remote Control 


of Liquid Levels in Refining 








HE rate of flow from Stills, 
Bubble 


and Dephlegmators must be con- 


Vaporizers, Towers 
trolled in order to maintain the 
necessary level of the contained 
condensates. The sure, safe and 
satisfactory system of exercising 
remote control is represented by 
the horizontal-float type VIGI- 
LANT Liquid Level Regulator. 


Details upon request. 


Refiner & Natural Gasoline Manufacturer—V ol. 13, No. 9 






























are discussed. The designer of welds will fing 


a great deal of helpful information in this 
article. 
Products: 


Properties and Utilization 
Special Products. S. F. Brircu. Joy. 
Inst. Pet. Tech. 20 (1934) pp. 453-6, 


A review of special products from petroleum, 
including carbon black, olefins, alcohol, ethylene 
oxide, chlorinated paraffin, insecticides and 
spray fluids, and special: bitumins and waxes, 
A bibliography of 37 references is given. 


Formation of Carbon Deposits in In. 
ternal Combustion Engines, Part |, 
H. N. Bassetr. Gas & Otl Power, 2 
(April, 1934) p. 110. 

Although the flame temperature in an engine 
is high enough to burn lubricating oil com. 
pletely, the time is insufficient and the result 
is partial combustion and distillation. Com. 
bustion is also hindered by the relatively low 
temperature of the cylinder walls. Semi-carbon- 
ized oil deposits on the piston head and in the 
ports. The nature and quantity of this carbon 
vary with the type of oil and the condition of 
use. Stability towards oxidation is an important 
factor in avoiding carbon formation and there 
is much to recommend use of antioxidants. 
The fact that an oil does not contain hard 
asphalt, as shown by the Institution of Petro- 
leum Technologists test method, does not mean 
that it will m@ét form carbon in use. Excessive 
treatment of, ‘the oil to remove asphalt may 
impair the fubricating properties of the oil. 
The important consideration is the proportion 
of components readily oxidized to asphaltic 
substances. In determining the carbon forming 
tendency of oils, the volatility or evaporation 
tests are useless. The I.P.T. oxidation test, 
although not wholly representative of working 
conditions, does indicate the resistance of an 
oil to oxidation. The Conradson and Ramsbot- 
tom carbon residue tests do, not give compar- 
able results and are of limited value in predict- 
ing carbon formation. 


Properties of Automobile Lubricants. 
R. Oret. Petr. Z. 30 (1934) p. 15. 

Dilution and its dependence on the oil and 
on operating conditions, sludge formation, the 
limits of use of the oil, and the value of the 
initial and carbon deposits were 
studied. Dilution occurred in three phases: 
first, aftér 400-500 kms. driving, a rapid fall 
in viscosity amounting to 50-70% of the initial 
kinematic viscosity at 25°C.; second, the oil 
becomes enriched with naphtha; and third, a 
form of solidification occurs. Viscosity decrease 
is at a when momentary stiffening 
occurs. Sludge formation depends on working 
conditions and on the presence of water. It is 
less in the first period and increases as the oil 
is used further. Carbon deposits are caused by 
incomplete combustion of the sprayed oil, the 
half-burnt oil partly clinging to the pistons and 
cylinder walls. The same oil forms different 
quantities of carbon with different motors. Oil 
consumption does not depend upon the forma- 
tion of carbon deposits. 


viscosity 


maximum 


Causes and Effects of Sludge For- 
mation in Motor Oils. D. P. BArnar), 
E. R. Barnarp, T. H. Rocers, B. H. 
SHOEMAKER AND R. E. Wirxrin. S.A.E. 
Journal 34 (1934) pp. 167-78, 181T. 

The formation of asphaltines through oxida- 
tion is the primary cause of sludge formation 
in motor oil, The test involving the oxidation 


of 300 cc. of oil in a glass tube at 341°F. 
with 10 liters per hour of air for 50-200 hours, 
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In the design and construction of Kellogg 
Heat Exchangers, as in all other Kellogg 
products, engineering knowledge, quality 
materials and skilled workmanship are com- 
bined to produce an efficient unit. 

Many hundred thousands of square feet of 


Kellogg Heat Exchanger surface are in oper- 
ation today in the petroleum industry reduc- 
ing refining costs through the interchange 
of temperature between gases and liquids. 
A Kellogg engineer will be glad to give you 
details regarding Kellogg Heat Exchangers. 


Figs a 
i 


re) 


KELLOGG 


THE M. W. KELLOGG COMPANY - 225 BROADWAY, NEW YORK 


Chicago, 1 La Salle Street 


Tulsa, Philtower Building 


Los Angeles, 1031 South Broadway 


Pressure vessels ‘‘’Masterweld’’ for the Power, Refinery and Chemical 
Industries. Power Plant and Industrial piping. Heat Exchangers. Radial 
Brick Chimneys, Plastic Refractories. Cross, Holmes Manley, de Florez and 


} Tube and Tank cracking units, absorption plants and pipe stills. Pacific 





* 
San Francisco, 200 Bush Street 
Birmingham, 827 Brown-Marx Building 
Houston, Texas 
Hot Oil Pumps —de Florez Temperature Control. 
35a 
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Why let your present steam-heat- 
t . ed equipment waste money by operat- 
ee ing at 50 to 75 per cent of its possible 
: efficiency due to wet steam or air binding? If 
furnished with a continuous supply of hot, dry steam, presses, 
kettles, dryers, cookers or any steam-heated equipment using 
coils or jackets, will do far more work at a lower cost. 


Trap every piece of equipment with a separate Sarco Steam 
Trap. Then air will be vented and condensation discharged as 
fast as formed. 


SARCO frars 
assure a steady flow of hot, dry steam. 


Condensation in heating coils and the like cuts down the 
volume of steam and heat transfer efficiency. 


If air is not removed, condensate cannot get to the trap and 
it ceases to work. Not only does the condensate back up into 
the system, but air mixed with steam cuts down the heat trans- 
fer capacity of the steam. 

With individual Sarco Traps, no water 
will be held up in the coils of one unit by 
back pressure in the return piping from an- 
other unit, as happens with large centrally 
located traps. 


Send for a free copy of Booklet S 95. 


SARCO CO., Inc. 


183 Madison Ave. New York, N. Y. 
Branches in Principal Cities 


Sarco Canada Limited 
Federal Bldg., Toronto, Ont., Canada 


Jee 
i 








« « « « « « « « « « « « 


Cracking Units produce high-quality distillates most eco- 





nomically, efficiently and safely when lime, of the proper 
quality, is added to the charging stock entering the still. 
Our 24-page booklet "Pioneer Lime—A Contribution to ~ 
Oil Refining Efficiency" explains how lime functions to 4 
prevent corrosion; facilitate coke removal, and promote ~ 
B. S." separation, and why Pioneer Oyster-Shell Lime , 
is especially adapted to these operations. A copy is ~ 
Pioneers lead the peers on request. a 


way to prosperity 


»» » [HEHADEN LIME GOMPANY x 
LIME 


MFRS. OF PIONEER OYSTER SHELL 
1720 SHEPHERD STREET 


Houston -JFxAs 
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and with periodical determination of saphtha. 
insoluble material and the viscosity, gives the 
correlation with engine performance of the jj, 


The Navy’s Tentative Specifications 
for Fuel Oil—Fiscal Year 1935. F. \ 
McGeary. Jour. Amer. Soc. Naval Engi. 
neers 46, No. 2 (1934) p. 212. 


Changing conditions, and particularly the fact 
that Bunker A fuel oii has practically disap. 
peared from the market, require the drawing 
of a new specification for a compromise fuel oj] 
for the U. S. Navy. The old and new specifica. 
tions follow: 


PREVIOUS SPECIFICATION 
(a) Fuel oil shall be hydrocarbon oil, free 
from grit, acid, and fibrous and other foreign 
matter. 
(b) Fuel oil shall conform to the following: 
Bunker 
ABS 
Flash point, degrees F. minimum 150 150 15¥ 
Viscosity, Saybolt Furol, secs. at 


77 degrees F. maximum ..... rs 

at 122 degrees F. maximum. ... 100 300 
Water and sediment, combined, 

percent maximum ........... 1 1 


Water, percent maximum ..... 
Sediment, percent maximum.... ... 


PRESENT SPECIFICATIONS 

(a) Navy fuel oil shall be a hydrocarbon oil, 
free from grit, acid, and fibrous or other foreign 
matters likely to clog or injure the burners or 
valves. 

(b) The flash point shall not be lower than 
150 degrees F. when tested in a Pensky-Mar- 
teris closed tester. 

(c) The viscosity shall be measured at two 
points as follows: 

(1) The viscosity in Saybolt Furo! seconds 
shall not be greater than 750 seconds 
at 77 degrees F. 

(2) The temperature at which the viscosity 
in Saybolt Universal seconds is 150 
shall be not greater than 185 degrees 
F. The oil as delivered shall not con- 
tain more than 1.0 percent of total 
water. For deliveries by supplier's 
tankers or barge, oil containing not 
more than 2.0 percent of total water is 
acceptable with a reduction in price 
for all water in excess of 1.0 percent. 

Note—The reduction shall be (1.25 
times excess water percent) percent of 
contract price. 

(d) Ash shall not be greater than .12 per 
cent. 

(e) The oil shall have a fire point of not 
less than 220 degrees F. If water content of 
the oil prevents an accurate determination of 
fire point, the oil will be acceptable if the 
foaming due to water starts below the fire 
point and at a temperature not lower than 195 
degrees F. If the flash point is 175 degrees F. 
or higher the fire point need not be determined. 

(f) The oil shall be free from a tendency to 
deposit excessively in fuel oil heaters when 
being heated for atomization at a viscosity 0 
150 S.S.U., for all rates of flow from at anchor 
to full power, with sudden changes of rate ol 
flow and with steam to oil heater manually 
controlled. 

(zg) The oil shall be free from a_ tendency 
to sludge excessively in storage at temperaturés 
from 40 degrees F. to 100 degrees F. 

It will be seen that ash, heater-fouling te? 
dency, and stability in storage are the subject 
of new requirements, and that nothing explicit 
is given under (f) and (g) as to the method 
of making the tests. 


0.25 


Analysis and Testing. C. CHILVERS. 
Jour. Inst. Pet. Tech. 20 (1934) pP. 
457-83. 


A review of the work during 1933 on analysis 
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cite or no code, competing 
refiners will take your customers 
away from you if they are mak- 
ing better gasoline than you are 


Nobody takes customers away 
from a Dubbs refiner He wins 
new customers instead of los- 
ing old ones because they like 
Dubbscracked gasoline 


Dubbscracking makes the 
highest yield of the best gaso- 
line from any charging stock 
at lowest cost, royalty and all 


Dubbscracking pays 


é 


Dubbs Cracking Process 


Owner and Licensor 


Universal Oil Products Co 
Chicago, Illinois 











and testing. Work of the World Petroleum 
Congress, as well as of national standard as- 
sociations, is briefly discussed. Developments 
of analytical procedures for application to crude 
petroleum, gas, motor fuels, sulphur determina- 
tion, kerosene, gas oil, lubricants, insulating 
oils, viscometry, bituminous materials and spe- 
cial products are covered in detail. Develop- 
ments in the determination of physical prop- 
erties in laboratory distillation and in the 
making of chemcal tests are reviewed. <A 
bibliography of 322 references is appended. 


Viscosity of. Petroleum Products. 
Methods and Apparatus for Viscosity 
Measurement. E. A. WILLIHNGANZ, W. 
B. McCiuer, M. R. FENSKE AND R. V. 


McGrew. Ind. Eng. Chem., Anal, Ed., 6 
(1934) pp. 231-4. 


The probable sources of error encountered in 
viscometry practice are discussed and methods 
for eliminating or minimizing these effects are 
given. Modified Ostwald pipets designed to 
minimize the probable sources of error haye 
been constructed, many of which have been 
satisfactory in use for two years. The pipets 
are of rugged construction and the loss due 
to breakage is negligible. Viscosity determina- 
tions made by various research workers using 
different -apparatus normally check within 0.2 
percent. The pipets require only 5 cc. of liquid 
for viscosity determinations. Their application 
to petroleum work and to research work in 
general is indicated. 
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this Midwest Refinery 











Midwest refinery, showing 16 of the 24 G-E gear-motors. 
Arrows point to G-E explosion-proof magnetic switches. Note 
the motor shown below with cover removed 


Cut Cosis 
Reduced Fire Hazards 


Increased Flexibility 








.-- With G-E 
Gear-Motors 


By installing 24 G-E 5-hp. 
gear-motors to drive equip- 
ment previously operated 
by three 50-hp. motors, 
a large midwest oil refinery 
has... 

1. CUT COSTS of power and 
maintenance by providing a 


more compact, efficient 


method of drive. 


2. REDUCED FIRE HAZARDS by permitting an outdoor installation. 
3. INCREASED FLEXIBILITY by allowing shutdown of one unit at a time 


— thus making possible continuous operation, without stopping for repairs 


or servicing. 


It will pay you, too, to use G-E 
gear-motors in your refinery. Their 
smooth, low-speed power offers an 
ideal solution for many of your drive 
problems. Write or call the refinery 
specialist in the nearest G-E sales 
office for * complete information. 
General Electric, Schenectady, N.Y. 





One of the 24 G-E 5-hp. gear-motors 


020-87 
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The Viscosity of Pitch. A. B. May- 
NING. Fuel Research Technical Paper No, 
39, Dept. of Scientific and Industria Re- 
search, London, 1933. 

Three methods were used for determining 
the viscosity of pitch over the temperature 
range from 30 to 110°C. Between 30 and 
40°C. the rate of flow of a disc of the pitch 
under pressure was measured. Between 30 and 

. 80°C. a rotating-cylinder viscometer was adopted, 
Above 80°C. measurements of viscosity were 
made by measuiing the time required for the 
pitch to rise in a vacuum from one mark to 
another on the viscometer tube. Tubes of 
fused silica were used because they were more 
durable than glass. It was concluded that 
the coal-tar pitches are true viscous liquids 
and have a coefficient of viscosity that is in. 
dependent of the rate of shear and depends 
only upon temperature. Bitumen, or petroleum 
pitch, is unlike coal-tar pitch in that its vis. 
cosity decreases with increase in the rate of 
shear io which it is subjected. Bitumen is re. 
garded as having a structure similar to that 
of a gel. The temperature coefficient of vis. 
cosity of bitumen is much less than that of 
coal-tar pitches for the same rate of shear. An 
appropriate temperature for the determination 
of the viscosity of a pitch is the briquetting 
temperature, as for example, 95°C. 


Determination of the Colour of Solid 
Paraffin and Its Resistance to the 
Action of Light. D. BarcMan. Rev. 
Petr., No. 570 (March 17, 1934) pp. 295- 
296. 


The reversion of color of sample of paraffin 
wax caused by the action of light may be oc- 
casioned by the oil content or by the degree of 
refining. Other workers have obtained a light 
stable wax by removing the oil from a re- 
verted paraffin through recrystallization from 
ethylene dischloride. Schille showed that the 
resistance of paraffin to light varies inversely 
with the oil content. Ultra-violet light from 
a mercury-vapor lamp has been found more 
active than sunlight. Bomberg proposed a 
method for the determination of the color of 
solid paraffin that comprised the comparison 
of colors of a plaque of paraffin 1 cm. thick 
and a column of potassium dichromate solution. 
Difficulty is encountered because of the differ- 
ence in shade between paraffin and the stand- 
ard, and also on account of the mottles of the 
paraffin. The paraffin can be freed of mottles 
and air bubbles by melting and transferring to 
a vacuum desiccator for slow cooling to room 
temperature. The results of a series of experi- 
ments showed that one hour’s exposure to 
ultra-violet rays was equivalent to eight days 
of sunlight in the matter of change of color of 
paraffin wax. Tables are given showing the 
colors of samples of solid paraffin of different 
oil content and penetration before and after 
exposure to ultra-violet light. 


Influence of Refining on the Oxidiz- 
ability and the Oiliness of Lubricating 
Oils. N. I. CHERNozHUKov AND A. M. 
Gutzair. Repts. Lubricating Oil Comm. 
U.S.S.R. 3 (1933) pp. 1-23. 


Light spindle oils, machine oil distillates and 
bottoms from Baku and Emba crude oils were 
studied. The oxidizability was tested by the 
Butkov method and the oiliness by the Dallwitz- 
Wegener method. Fuller’s earth treatment was 
effected by shaking the oil at 50°C. with fuller’s 
earth for 30 minutes. Emba spindle oil distillate 
showed a ‘continuous increase in oiliness with 
treatment, a maximum being reached with 15% 
fuller’s earth. The Baku distillate of cor 
responding grade lost its oiliness when treated 
with large proportions of fuller’s earth. It was 
found that oiliness had no relation to acid con: 
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tent. The color of Emba distillate improved in 
direct ratio to the amount of fuller’s earth used 
in treatment, while the color of Baku oil in 
relation to quantity of earth is expressed asa 
curve. Neither oil is of stable color when ex- 
posed to the light for some time. The acidity 
of the Emba distillate improved in direct pro- 
portion to the quantity of fuller’s earth used in 
treatment, but the relationship of Baku distil- 
late is expressed by a curve. The Baku dis- 
tillate yields a stable oil if treated with 5% 
of fuller’s earth. However, 30-40% of fuller’s 
earth was required to stabilize or remove the 
resins from Emba distillate. This is explained 
on the basis that Emba oil when oxidized yields 
asphaltic products, while Baku oil yields only 
hydroxy acids. Baku spindle oil distillate, after 
treatment with fuller’s earth at 150°C., lost its 
stability to oxidation and color. Emba distillate, 
however, yielded a stable oil after treatment 
with only 5% of fuller’s earth. 


Lubrication of Bearings. H. BrILLie. 
Shipbuilding and Shipping Record, 43 
(1934) pp. 336-338. 


The Warlop system of oil circuit-bearing 
is described. In this bearing the intermediate 
bushing between the shaft and the plummer- 
block is sub-divided into a large number of 
sections by a series of transverse planes. A 
series of holes at regular distance on the 
circumference corresponds to each of these sec- 
tions, and, on the other hand, grooves outside 
the bushing correspond to the holes. The holes 
are stepped from one section to the next. A 
test with thick grease, instead of fixing the 
bushing, left it free. The shaft was revolved 
at approximately 2000 r.p.m. It ran smoothly 
and regularly and with no vibration. After 
about 20 seconds the bushing started revolving 
regularly at the rate of 1 r.p.m. in a direction 
opposite to that of the shaft. This was caused 
by the driving effect of return currents of lu- 
bricant films. It was found that the Warlop 
bushing gives frictional coefficients distinctly 
below those for ball bearings when used with 
oils of different viscosities and also with grease. 


Origin and Development of the 
Heavy Oil Engine. S. Hicks. Trans. 
Inst. Mar. Eng. 46 (1934) pp. 42-63. 

An abstract of the Third Ackroyd-Stuart 
Award Paper in 1932-3, covering the develop- 
ment of all kinds of heavy oil engines includ- 
ing stationary, marine, automobile and aero 
from the time of the Ackroyd-Stuart patents 
of 1890 to the present time. The article is 
comprehensive and profusely illustrated. 


Natural Gas and 


Natural Gasoline 


Analysis of Gaseous Hydrocarbons. 
A Method for Determining Gaseous 
Paraffins and Olefins. H. TropscH AND 
W. J. Matrox. Ind. Eng. Chem., Anal. 

d., 6 (1934) pp. 235-41. 


In anther publication the authors have re- 
viewed the subject of gaseous hydrocarbon mix- 
tures analysis. This study showed that specific 
tests are not generally available for the direct 


determination of individual hydrocarbons in 
complex mixtures, and that resort must be 
made to fractional distillation analysis rather 
than to difference in chemical behavior. In 


this article a method of hydrocarbon analysis is 
described in which, by fractional condensation, 
small samples (500 cc. or less) of complex mix- 
tures are separated into composite fractions 
containing both two and three, and both three 
and four carbon atoms per molecule. Density 
dete:minations of these composite fractions con- 
ta ng paraffins and olefins and the same frac- 
tie after the removal of the olefins, by means 


of a Stock electromagnetic gas-density balance, 
give data from which the percentage of each 
hydrocarbon is readily derived. Pentane and 
hydrocarbons of higher molecular weight are 
determined in the same fractionation. The ac- 
curacy of the method has been verified by the 
analysis of carefully prepared synthetic mix- 
tures. The method has been applied to various 
types of refinery gases. The procedure is rapid 
and the cost is low. 


Application of Refrigeration to the 
Manufacture of Natural Gasoline. F. 
L. Kattam,. Chem. & Met. Eng. 41 (1934) 
pp. 355-7. 


The author calls attention to the fact that 
the economic advantage of employing refrigera- 
tion. in the manufacture of natural gasoline is 
usually dismissed without consideration. How- 
ever, a decrease in lean oil temperature of 1°F. 
represents an increase in absorption efficiency 
of 2%. Furthermore, the lower the temperature 
in the absorber, the more selective the action of 
the oil, for the reason that the quantity of any 
component absorbed is inversely proportional to 
its vapor pressure, and the vapor pressure of 
the heavier and more desirable components rises 
faster than that of the lighter fractions. Types 
of refrigeration machines available and those 
most suitable for use in the natural gasoline in- 
dustry are discussed. 
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[ee] to 300 Ibs. 
BECL —— 


NEW, SPECI 


Handles all kinds light, volatile 


Increases efficiency of 
Stabilizer Towers. 


liquids. 


| en and Natural Gasoline 
Plant men have always favored Westco 
Turbine Pumps because of their-ability,to 
automatically adjust © themselves. to 
changes in the operating. 


an ideal, non-pulsating feed‘to high’ 

sure stabilizers which increases og 
efficiency of the columns by elumjpnratine 
overload and underload of the stabilizer 
trays, 


Improved Design ; - 


Now, Westco announces an improved 


unit with extra deep, lubricated stuffing: * 
boxes, over-size ball bearings and extra: 


heavy shaft. These design improve- 
SEE ments assure trouble-free 
WESTCO’S performance with a mini- 


mum of maintenance ex- 
pense. 


Will Not Vapor Bind 





Westcos are highly 
efficient when handling 
light, volatile _— gasoline, 
propane, etc., of 100° to 
130° A. P. I. gravity be- 
cause they — will ie 
against pressures 





HIGH PRESSURE - 
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This feature enables Westcgs* to -s he 
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“ fs PUMP CORPORATION, , 
, Iowa, Dept., N-9 
ae lemen: Without cost or obligation, 


Reflux etc. Pump mounting allows full play to expansion and 
contraction. Sizes from $5 to 200 G.P.M. against pressures up 


AL WESTCO PROPANE 


AND REFLUX PUMP 


300 Ibs. per square inch without be- 


coming vapor bound. 


High Pressures in Single Stage 


Westco’s_ re- ~energizing pump action 
produces pressuré§. which, in many 
cases, are 20 times greater than those 
produced: by conventional type cen- 
trifugal pumps with the same diameter 
Impeller. Westcos are favorites through- 
out the industry for still charging and 
for whandling Hot Oil, Fuller’s Earth, 
1 ine Treating Solutions, Mineral 

al Oils, Naphtha, Brine, Water, etc. 


Send Coupon for Details 


Send coupon below for FREE Cata- 
log containing Performance and Selec- 
tion Tables. No obligation. WESTCO 
PUMP CQRPORATION, Davenport, 
Iowa. Branches: New York, Phila., Chi- 
cago, Los Angeles and San Francisco. 
Representatives in 50 Principal Cities. 


("~~ C@EPON BRINGS DETAILS== 


please send me your Catalog of Westco 
Turbine Pumps for Refinery and Nat. Gas. 
Plant duties. 








WESTCO TURBINE PUMPS. 


- SINGL STAGE 


39a 


SAAD RIE RAT NRT ag ioc EF ERIE pe eo ne al 


= 


i 


TE 





Ae SP TIS i SD yt NU OR et ci hn ons 


Prise 


REFINERY ENGINEERS. 


turn to 
peeerns the adoption of Seamless Pipe for high N A 
pressure and high temperature lines, refinery en- T } e) N A L 
gineers carry forward the “‘safety first” idea by adopt- 
ing NATIONAL Seamless Pipe for condenser service. S F A M a FE S S 


The possibility of split welds or open seams is thus 


entirely removed, as well as other uncertainties about a ela 
pipe with a longitudinal line of weakness. 


Seamless pipe has no weld—therefore it is safe pipe. ore) N D) FE N S FE RQ 


It is one continuous piece of steel, pierced from a solid 
PIPING 


billet, expanded and rolled at temperatures which pro- 
duce grain refinement and uniform transverse and 
longitudinal strength and ductility. 





Seamless pipe is workable and accommodating where 
bends, flanges, or cross-overs have to be made and it 
is readily adaptable to the use of any kind of joint. 


To specify NATIONAL Seamless Pipe for condenser 
service is in line with strictly modern refinery prac- 
tice. Such practice is to install the highest quality 
tubular material to safeguard life and property, to in- 
crease the effectiveness of operating units, and to 
secure long, trouble-free service. 


NATIONAL TUBE COMPANY -~ Pittsburgh, Pa. 
Subsidiary of United gS States Steel Corporation 
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NATIONAL SEAMLESS 


PIERCED FROM SOL/D BILLETS-NO WELDS 
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§-N Tri-Process 
Of Dewaxing 


T the recent inauguration of the 

new Standard Franco-Americaine 
de Raffinage plant at Port-Jerome— 
the largest refinery in France—the 
Separator-Nobel dewaxing plant at- 
tracted attention. It is the first large 
commercial plant of its kind put into 
operation, and the results obtained in 
actual service have surpassed guaran- 
tees. 

The Separator-Nobel dewaxing proc- 
ess uses trichlorethylene as a solvent, 
and, in consequence, the centrifugal 
separators discharge the wax as the 
lighter and the “oil-tri” blend as the 
heavier component. The efficiency 
and economy in operation thus ob- 
tained are illustrated by the following 
figures from Port-Jerome: 


are limited to a fraction of a percent of 
the quantity of oil treated. 

The refrigerating plant has a capacity 
of about 120,000 kgcal/hour, which has 
proved amply sufficient for the six sepa- 
rators, the total output of which amounts 
to 500-630 barrels of dewaxed oil per 
day. The operating costs per unit of 
finished oil are thus low, which is due 
to the comparatively low degree of dilu- 
tion and rapid chilling characterizing the 
S-N tri-method of dewaxing. 


A. I. Ch. E. Announces 
1934 Meeting Plans 


MERICAN Institute of Chemical 
Engineers has announced that its 
1934 annual meeting will be held in Pitts- 
burgh, November 15, 16 and 17. On 
Wednesday evening, November 14, there 











Type of oil Motor oil I Motor oil II Cylinder oil 
Dilution, oil: tri by vol. .......... 54: 46 52.5": 47.5 54: 46 
Emilling tOMperature 2 oc. cc cs ccce —25°C.(—13°F) —25°C.(—13°F) —22°C.(—8°F) 
Throughput of each centrifuge, de- 

waxed, clay-finished oil, lit/nour 540 675 700 

Re MOR dock wcn katorus 81 100 105 
Pour point of dewaxed oil ........ —21°C.(— 6°F) —11°C.(—12°F) — 9°C.(16°F) 
Cloud point of dewaxed oil ...... —19°C.(— 2°F) — 8°C.(17.5°F) Not determined 
Yield of finished oil, % by vol. .. 95 95.5 97.2 








The comparatively small difference 
between chilling temperature and pour 
point of the first motor oil is note- 
worthy and also the slight difference 
between pour point and cloud point. 

The above results were obtained during 
continuous runs for several days and 
nights, and since they exceeded the guar- 
antees with an ample margin, the plant 
was definitely accepted and has by now 
been in successful continuous operation 
for more than two months. 

It is interesting to note that although 
the wax is of typical crystalline struc- 
ture, it is easily and continuously dis- 
charged from the centrifugal bowl, the 
machines having been run continuously 
without cleaning of the bowls, until each 
batch of oil has been finished, i.e., up to 
150 hours without interruption. 

This feature is said to be largely due 
to the use of trichlorethylene as a diluent, 
seeing that the wax is discharged from 
the center of the centrifugal bowl as the 
Specific lighter component, as already 
mentioned. 

Besides six De Laval S-N centrifugal 
Separators, the dewaxing plant comprises 
proportioning and mixing equipment for 
oil and “tri,” refrigerating plant with 
continuous chillers and distilling equip- 
ment for recovering the “tri” from the 
oil and wax. The whole system is her- 


66. *99 


metically closed and the losses of “tri 


will be a meeting of the institute council. 
The Hotel Schenley has been selected as 
convention headquarters since it is located 
in the heart of the Oakland district, 


within easy access of the Mellon Insti-. 


tute, the University of Pittsburgh, the 
Carnegie Institute of Technology and 
Phipps Conservatory. 


W.N. Jones, director of the College of 


THE MONTH IN REVIEW 


Engineering, Carnegie Institute of Tech- 
nology, is chairman of the committee on 
arrangements. A. G. Peterkin and J. H. 
James and the local committee on’ papers 
promise an interesting and instructive 
technical session. The industrial plants 
of the district are responding graciously 
to requests for plant visits. The new 
building which will house the Mellon In- 
stitute of Industrial Research will be in- 
spected. On Saturday, November 17, the 
football teams of Duquesne University 
and Carnegie Institute of Technology will 
play at Pitt Stadium. 


Effect of Temperature 


On Properties of Metals 


HE A.S.M.E.-A.S.T.M. (American 

Society of Mechanical Engineers and 
American Society for Testing Materials), 
Joint Research Committee on Effect of 
Temperature on the Properties of Metals, 
at its last meeting, voted to draw up a 
definite plan, for submission by letter bal- 
lot, for experimental study of methods 
of evaluating the load carrying abilities 
of metals under prolonged stress and high 
temperatures. 

The “creep” of selected materials will 
be studied by test runs to be carried out, 
not merely for 1000 or 2000 hours, but 
for three years, or say 25,000 hours, in 
order that the validity of various methods 
of approximation and extrapolation and 
the relation of various “short-cut” 
methods to actual long-time performance 
may be evaluated. 

It also voted to study experimentally 
the progressive changes in toughness, dur- 





Dewaxing plant at Port-Jerome, France. 
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TOUGH JOBS? 
USE “‘TOLEDOS” 


You will appreciate the ease 
of operation and the results 
obtained from “TOLEDOS”. 
Put them to work on any job 
and the job is done well and 
on time. 


Hand and geared threaders and 
cutters up to 12 inches. Power 
Pipe Machines up to 4 inches. 
Power Drives. Vises and 
Work Benches. 


A most complete and up-to- 
date line of pipe tools. 


Your dealer has them for 


quick delivery. 


"TOLEDO" 


RESULTS 


FOR BEST 


THE TOLEDO PIPE THREADING 
MACHINE CO. - Toledo, Ohio 


NEW YORK OFFICE AND DISPLAY “# 


72 LAFAYETTE STREET 


No. 1BR Ratchet 1” to 2” 





ing long exposure to high temperatures, 
of the 18-8 stainless steel whose creep 
properties have already been studied in 
detail by the committee and which are 
being reported in the July “Transactions” 
of the A.S.M.E. This continuation of 
the prior work on this steel is aimed to 
throw light upon the fact that this lot of 
material, though free from added “stabil- 
izing” elements, was not embrittled by 
long sojourn under load at high tempera- 
tures in the creep tests. The question 
whether this austenitic steel passed 
through a brittle stage, without evidence 
in the creep curves of any change in 
load-carrying ability, and then recovered 


.from its brittle state, or whether it never 


did become embrittled, is of both theo- 
retical and industrial importance, and a 
material whose other properties have been 
so thoroughly studied as is the case with 
this steel, is especially suited for such 
a study. 

Besides these projects, which are in line 
with its past activities, the committee is 
extending its fields of active interest to 
include other matters of pressing indus- 
trial and engineering importance. The 
Subcommittee on oil refinery problems 
is working out an acceptable plan for 
procurement of experimental and operat- 
ing information on still tubes for the oil- 
cracking industry. Petroleum refinery 
engineers, tube makers, and the joint com- 
mittee are cooperating in the effort to 
apply the most modern methods of evalu- 
ation of properties and performance to- 
ward the development of better tubes and 
their most economical engineering appli- 
cation. 

Another activity, also with a bearing 
on the oil industry, in relation to de- 
waxing problems, but also with many 
other industrial bearings, is the correla- 
tion of data on properties of metals at 
sub-zero temperatures. Many of the mem- 
bers of the Joint Committee are engaged 
in getting new data in this relatively un- 
explored field, and the formation of a 
new sub-committee to deal particularly 
with this problem will serve to unify 
these data and make them more generally 
available. 

Still another new activity is a similar 
correlation of data on seizure—i.e., the ef- 
fect of temperature on metal-to-metal wear, 
galling and sticking. Users and makers 
of valves that operate at elevated tem- 
peratures find this an important problem 
in which available information is chiefly 
of an empirical nature. It is hoped to aid 
in the transition from empiricism toward 
a more sound basis for engineering design 
and selection of materials, 

Thus the joint committee, while rigidly 
adhering to its policy of continued clarifi- 
cation of the fundamentals, is showing 
itself responsive to the engineering needs 
of the day in its selection of fields for 
immediate and intense activity. 


Designed by 
Burrell-Mase 


In the article “Recovery and Stabiliza- 
tion Systems Combined at Panhandle 
Plant,” page 289 of the August, 1934, 
issue of THE REFINER, describing a novel 
system of recovery and stabilization at 
the refinery of Panhandle Refining Com- 
pany, Wichita Falls, Texas, information 
was omitted to the effect that the system 
was designed by Burrell-Mase Engineer- 
ing Company, Pittsburgh and Tulsa. The 
installation is similar to that operated by 
Bell Oil & Gas Company, at Grandfield, 
Oklahoma, which was described in detail 
under the title “Combined Vapor Recoy- 
ery and Stabilization System,” on page 
157 of the May, 1934, issue of THE Re- 
FINER. This latter installation was also 
designed by Burrell-Mase Engineering 
Company. In calling attention to the 
omission, Col. G. A. Burrell states that 
the new pressure distillate stabilizer and 
vapor recovery unit is the subject of a 
patent application; the patent not being 
for the purpose of exacting royalties but 
for infringement protection. 


Announce September 


Gasoline Allocation 


LLOCATION of allowable gasoline 
production for September, as an- 
nounced by the planning and coordina- 
tion committee, will be as follows: 
East Coast district, 5,400,000 barrels; 
Appalachian, 1,375,000; Indiana-IIlinois- 
Kentucky, 5,250,000; Oklahoma-Kansas- 
Missouri, 4,100,000; Inland Texas, 2,400,- 
000; Texas Gulf Coast, 6,000,000; Louisi- 
ana Gulf Coast, 1,100,000; North Louisi- 
ana-Arkansas, 760,000; Rocky Mountain, 
715,000; Calitornia 4,700,000; held in re- 


serve for board of review; 580,000 barrels. 


Grisell Goes 


With Kendall 
. O. GRISELL, for the past two years 
executive secretary of the Pennsyl- 
vania Grade Crude Oil Association, has 
resigned to become sales manager for 
Kendall Refining Company, Bradford, 
Pennsylvania. He takes the position re- 
cently made vacant by the resignation of 
I. H. Shearer and will assume his new 
duties on October 1. It was in a great 
measure through Grisell’s efforts that the 
work of the association with which he 
has been connected was brought to such 
a high plane as to command international 
recognition in the industry. Under his 
leadership, advances have been made in 
the development of sound marketing prac- 
tices for Pennsylvania crude products. 
Commendable work by the trained field 
staff, under his guidance, has resulted in 
stricter policing to prevent misuse of the 
association insignia guarante¢ing the qual- 
ity of 100 percent Pennsylvania oil 


Refiner & Natural Gasoline Manufacturer—V ol. 13, No. 9 





Nev 
Tex 


ME 
in wh 
trolet 
velop 
used 
in the 
suppl 
annot 
trato1 

Fac 
not p 
oline 
A pre 
vende 
at th 
to mi 
then 
gated 
he is 
crude 
by th 
mark 

It 
of Ju 
tract 


Ins 


Los 
bers 
to h 
instit 
by t 
forn: 

Ac 
on tl 
of tl 
ship 
have 
meet 
forn 
cent 
Unit 
of t 


Co 
Te 
[% 4 
h 
testi 
of 1 
held 
Pape 
ods 
cuss 
brot 
of 

test 
vita 
AS 
its 

Mat 


Se ; 





liza- 
ndle 
1934, 
1 vel 
n at 
[om- 


ation 
stem 
1eer- 
The 
d by 
field, 
etail 
COV- 
page 
RE- 
also 
Tring 
the 
that 
and 
f a 
eing 
but 


line 

an- 
ina- 
els; 
101S- 
sas- 
00,- 
lisi- 
1isi- 
ain, 

re- 
rels. 


New Form for East 


Texas Gasoline Buyers 
EETING objections of refiners who 
are parties to pending court suits 

in which the oil code is attacked, the Pe- 
troleum Administrative Board has de- 
yeloped a new form of contract to be 
ysed by purchasers and sellers of gasoline 
in the East Texas area to cover gasoline 
supplied from current production, it was 
announced August 15 by Oil Adminis- 
trator Harold L. Ickes. 

Each form requires that the seller will 
not process hot crude oil or produce gas- 
oline in excess of the gasoline allowable. 
A provision is included that “in the event 
yendor cannot obtain sufficient crude oil 
at the current market price from which 
to manufacture the gasoline herein sold, 
then in that event, vendor shall be obli- 
gated to furnish only that gasoline which 
he is able to produce from his supply of 
crude oil or that which is furnished him 
by the vendee or his agent at the current 
market price.” 

It was announced that the Department 
of Justice has ruled that the form of con- 
tract is not contrary to the anti-trust laws. 


Institute Invited to 


Los Angeles in 1935 


RESOLUTION to invite the officers, 
the board of directors and the mem- 
bers of the American Petroleum Institute 
to hold the 1935 annual meeting of the 
institute in Los Angeles has been adopted 
by the board of directors of the Cali- 
fornia Oil and Gas Association. 
Acceptance of the invitation was urged 
on the grounds that an important segment 
of the official personnel and the member- 
ship lives in California, that eight years 
have passed since an annual institute 
meeting was held here, and that the Cali- 
fornia fields, which supply nearly 20 per- 
cent of the total crude production of the 
United States, are worthy the close study 


| of the entire industry. 


Cooperative Work on 


Testing Emulsions 


NTERNATIONAL cooperative work 
has been inaugurated recently on the 


| testing of emulsions. This work grew out 
of the 1933 World Petroleum Congress 
} held in England, in which a number of 
| Papers were given and discussed on meth- 
| ods of testing bituminous emulsions. Dis- 
cussion by the various interested parties 


brought out the possibility and desirability 
of international work on standardizing 
test methods, and as the result of an in- 
Vitation to cooperate in the work, the 
AS,T.) |. is taking an active part through 
its Committee D-4 on Road and’ Paving 
Materials, immediate jurisdiction of the 


work being in the province of Subcom- 
mittee B-17 on Emulsion Tests, headed 
by Mr. J. S. Miller, Jr., of the Barber 
Asphalt Company. 

Col. E. G. Wace, chairman of the Roads 
Emulsion and Cold Bituminous Roads 
Association, Ltd., of England, has taken a 
leading part in the work. He recently for- 
warded a sample of a bituminous emul- 
sion, with an outline of the tests to be 
used, to those participating. 

The tests to be conducted upon the 
sample cover the following properties: 
water content; homogeneity or spraying 
quality; viscosity (Engler); lability in 
use; and resistance to low temperatures. 


The samples received here have been 
tested by two members of Subcommittee 
B-17 and it is expected that a compilation 
of the results obtained by the various co- 
operators will prove of considerable in- 
terest. 

Tests included in specifications for 
emulsified asphalt being submitted to the 
society for approval as tentative, involve 
viscosity (Saybolt); residue by distilla- 
tion; settlement (five days); demulsi- 
bility; sieve test (homogeneity or spray- 
ing quality) ; stone coating test; tests on 
residue by distillation: penetration at 25 
C., solubility in CS,, ash, ductility at 25 
C., specific gravity at 25 C. 





$11,928 SAVED... 


BY TEMPERATURE CONTROL 


Taylor System again 
proves its value to 
industry by cutting 
operating costs, 
increasing plant effi- 
ciency and maintain- 
ing product uni- 
formity. 


AVINGS to one plant 
in a year’s time are 
nearly triple the cost of 
equipment and installa- 
tion of the control system. 


Here are figures that speak louder than 
theories or any words in favor of engineered 
temperature conirol. 

This particular plant installed a Taylor Sys- 
tem of Temperature Control and awaited 
definite results. 

At the end of 48 weeks, the plant had re- 
corded savings of $11,928. And again a Taylor 
System had much more than paid for itself in 
a. year’s time. 


Whence came the savings? 


In fuel to the extent of $324.00. In raw mate- 
rials to the amount of $5,220.00. Through in- 
creased production to the extent of $6,384.00. 
Total, $11,928.00. The cost of the System was 
only about $4,000.00. 

Instance after instance of remarkable money 
savings, increased plant efficiency, and pro- 
duction of more uniformly high quality prod- 
ucts has been the experience of Taylor En- 
gineers over a period of many years. 

lt makes little difference what type of mill 
you have or what product you make there. If 
temperature control—pressure or flow con- 
trol, too, for that matter—is necessary, then a 
Taylor System of indicating, recording and 
controlling instruments can be engineered to 
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do the work accurately, efficiently and eco- 
nomically. 


A survey will tell 


Executives of bakeries, oil refineries, textile 
mills, canning plants, power plants, paper 
mills, meat packing plants, breweries, and 
many others can all testify to the value of 
exact control by Taylor instruments. 

The first step in determining how much 


Temperature Control can do for you is to ask” 


a Taylor Representative for a survey of your 
plant. Every Taylor System is a “Taylor- 
made” system, engineered and installed to fit 
special needs and conditions. Today is the time 
to see just what your needs may be. Let us 
help you meet them and cut your costs, too. 
For help on any problem involving tempera- 
ture—also pressure and flaw—address Taylor 
Instrument Companies, Rochester, N. Y., or 


Toronto, Canada. 


Recording * Controlling 


TEMPERATURE, PRESSURE and 
FLOW INSTRUMENTS 








indicating 
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One Strike Doesn’i 
Put the Batter Out... 





But Who Ever Heard of 
3 Strikes against Fire? 


oS home runs count in fire fight- 
ing. And only fire extinguishers 
that will make a hit against whatever 
kind of fire breaks out can score. 


LUX extinguishers afford excep- 
tional protection at bulk plants and 
refineries because they put out the 
three kinds of fires that most fre- 
quently occur. LUX extinguishers 
smother fires in oil or gasoline spilled 
on the ground. They snuff out fires 
in oil pouring from a broken fitting 
or overflowing tank truck. And they 
are safe to use on live electrical ap- 

aratus. No other type of extinguisher 
is effective against all three of these 
different fires. 

You cannot predict what kind of fire will 
break out. But with LUX you have a unit 
that combines the effectiveness of three fire 
extinguishers in one. Why not write for the 
free folder,“ White Magic,” which gives com- 


— information? Walter Kidde & Company, 
ne., Dept. B-9, Bloomfield, New Jersey. 








LUX puts out 

HERE IS AN flames in oil 
EXTINGUISHER pouring from 
Pasa = leakingtank 


instantly. 





AGAINST THREE 
KINDS OF 
FIRES 


LUX EXTINGUISHERS 


Triple Fire Protection for 
REFINERIES - BULK PLANTS -TRUCKS 
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A.S.T.M. Annual 


Meeting; Detroit 

HE A.S.T.M. annual meeting for 1935 

will be held in Detroit during the 
last week in June; this decision having 
been reached by the executive committee 
at its last meeting. In addition, the Third 
Exhibit of Testing Apparatus and Re- 
lated Equipment, will be held concurrent- 
ly with the meeting. The first regional 
meeting ever held by the society was in 
Detroit, March, 1930, and in 1932 the 
Detroit District Committee headed by 
past- president, F. O. Clements, sponsored 
a successful local meeting and technical 
program. 

The policy of the A.S.T.M. with respect 
to annual meetings is to hold meetings 
alternately in the East and in some Mid- 
West industrial center. Exhibits, spon- 
sored by A.S.T.M., featuring testing in- 
struments, machines and related equip- 
ment and research apparatus are held in 
conjunction with the annual meeting in 
the odd years. Successful exhibits, stress- 
ing apparatus developments in the fields 
of work in which the A.S.T.M. is active, 
were held in Chicago in 1931 and 1933. 


Pressure Vessel 
Code Available 


HE Joint A.P.I.-A.S.M.E. (American 
Petroleum Institute-American Society 
of Mechanical Engineers) Code for the 
Design, Construction, Inspection, and Re- 
pair of Unfired Pressure Vessels for Pe- 
troleum Liquids and Gases is now avail- 
able at the American Society of Mechan- 
ical Engineers, 29 West 39th Street, New 
York. The price is $1.00 per copy, with 
liberal discounts on quantity orders, 
This code represents the culmination 


| of several years of intensive work on the 





part of the Joint A.P.I.-A.S.M.E. Com- 
mittee and of the groups that have co- 
operated with it, particularly the Sub- 
committee on Unfired Pressure Vessels 
of the Committee on Standardization of 
Refinery Equipment of the Division of 
Refining of the American Petroleum In- 
stitute. 

This first edition of the code covers 
both welded and riveted vessels for op- 
eration at gage pressures above 15 pounds 
per square inch and at temperatures not 
over 1000°F. It is subdivided into four 
sections as follows: Section W—Fusion- 
welded Unfired Pressure Vessels; 
Riveted Unfired Pressure Vessels; I—In- 
spection, Repair, and Allowable Working 
Pressures for Unfired Pressure Vessels; 
S—Material Specifications. 

The membership of the Joint Commit- 
tee is: Walter Samans, Atlantic Refining 
Company, chairman; R. P. Anderson, sec- 
retary. 

American Petroleum Institute: A. J. 
Ely, Standard Oil Development Company ; 


R— 


K. V. King, Standard Oil Compan. 
California (P. D. McElfish, alternat 
R. C. Powell, The Texas Company; \\: 
ter Samans, The Atlantic Refining Com. 
pany; and T. D. Tifft, Sinclair Refining 
Company. 

The American Society of Mechanica! 
Engineers: R. E. Cecil, William B. Scaify 
& Sons Company; E. R. Fish, The Hart. 
ford Steam Boiler Inspection and Insur- 
ance Company; D. S. Jacobus, Babcoct 
and Wilcox Company; T. McLean Jasper. 
A. O. Smith Corporation; and James 
Partington, American Locomotive Com- 
pany. 


Moorhead Secretary 


Penn Grade Association 

. E. MOORHEAD, advertising manager 

for Rio Grande Oil Company (Sin- 
clair Refining Company subsidiary), Los 
Angeles, has been elected by the board 
of directors of Pennsylvania Grade Crude 
Oil Association, to succeed T. O. Grisell 
as executive secretary of the association. 
He will assume his new duties October 
1. Moorhead, until July 1, 1934, was pub- 
licity director for the association, resign- 
ing at that time to accept his present 
position with Rio Grande Oil Company. 


September Crude 
Oil Allowable 


DECREASE of 107,600 barrels daily 

in the national allowable produc- 

tion of crude oil was authorized today 

by Secretary of the Interior Harold L. 

Ickes, the Oil Administrator, in fixing the 

September total of 2,341,700 barrels daily, 

as compared with 2,449,300 barrels for 

August. The allowable becomes effective 
at 7 a.m. September 1. 

This decrease resulted primarily from 
the normal seasonal decline in gasoline 
consumption as well as from an expected 
drop in gasoline demand due to the 
drought. An additional fact tending to 
lower the crude oil allowable in Septem- 
ber was a necessity for reducing excessive 
gasoline inventories which are still con- 
siderably above a sound economic level. 

Virtually all of the states shared in 
the decrease in the national crude oil al- 
lowable, no state receiving an increase. 
The three leading producing states, Texas, 
California, and Oklahoma, were reduced 
32,900, 33,200, and 19,100 barrels from 
1,001,300; 490,200, and 480,100, respective- 
ly. Other reductions were as _ follows: 
Arkansas, 1100 to 29,300; Illinois, 500 to 
12,000; Indiana, 100 to 2200; Kansas, 10; 
500 to 120,700; Kentucky, 200 to 11,500; 
Michigan, 3900 to 29,300; New Mexico, 
900 to 45,800; New York, 500 to 10,10; 
Ohio; 800 to 12,000; Pennsylvania, 230 
to 38,400; West Virginia, 500 to 11,10; 
and Wyoming, 1100 to 33,900. Allocations 
for Colorado, Louisiana, and Montana 
remained unchanged. 





J 
in 


Al 
ta: 
“leve’ 
if in 
ye pl 
sublis 
trial 
‘ollow 
now 
ihalin 
Josep! 
The | 
Some 
by R. 
of H 
M. Ce 
in Cr 
bility 

Critic: 
Dryer 
C. D. 
sulfide 
of Ga: 
ell, \ 
The I 
Servic 
Jr; 
cosity 
Oils, 

Fensk 
Crack 
and E 














Pee 


Refiner & Natural Gasoline Manufacturer—V ol. 13, No. Septe 








an 

nat 
‘A 
Ve 
\ ‘om- 


efhning 


1anica! 
Scaify 

Hart: 
Insur- 
al cock 
Jasper. 
James 

Com- 


anager 
(Sin- 
), Los 
board 
Crude 
Grisell 
‘iation. 
ctober 
Ss pub- 
resign- 
resent 
any, 


s daily 
roduc- 
today 
old ® 
ng the 
; daily, 
ls for 
fective 


from 
asoline 
pected 
o. the 
ing to 
eptem- 
cessive 
1 con- 
level. 
red in 
oil al- 
crease. 
Texas, 
educed 

from 
ective- 
lows: 
500 to 
is, 10, 
11,500; 
[exico, 
10,100; 
, 2300 
11,100; 
cations 
ontana 








roleum Division 


merican Chemical Society 
AT the meeting of the Division of Pe- 

troleum Chemistry to be held in 
‘eveland, September 10 to 14, a number 
f interesting and valuable papers will 
x presented, and which will later be 
wblished in the society’s journal, “Indus- 
ial and Engineering Chemistry.” The 
‘llowing program of papers has been 
anounced: The Isolation of a Nonanaph- 
haline from an Oklahoma Petroleum, by 
joseph D. White and F. W. Rose, Jr.; 
The Critical Solution Temperatures of 
Some Hydrocarbons in Sulfur Dioxide, 
ly R. T. Leslie; Knocking Characteristics 
of Hydrocarbons, by W. G. Lovell, J. 
\. Campbell and T. A. Boyd; Inhibitors 
in Cracked Gasoline, III, Storage Sta- 
bility as Related to Induction Period and 
(ritical Oxidation Potential, by C. G. 
Dryer, J. C. Morrell, Gustav Egloff and 
¢. D. Lowry, Jr.; The Effect of Alkyldi- 
sulfides and Sulfur on the Color Stability 
of Gasolines, by Gustav Egloff, J. C. Mor- 
rell, W. L. Benedict and C. Wirth, III.; 
The Deterioration of Absorption Oils in 
Service, W. E. Kuhn and J. F. Collins, 
Ir; A Method for Evaluating the Vis- 
cosity Temperature Characteristics of 
Oils, by W. B. McCluer and M. R. 
Fenske; The Molecular Weight of 
Cracked Distillates, by Ogden Fitzsimons 
and E. W. Thiele; The Specific Heat of 


Liquid Pure Hydrocarbons and Petro- 
leum Fractions, by L. P. Gaucher; Effici- 
ent Small-Scale Fractionating Equipment, 
by C. O. Tongberg, D. Quiggle and M. R. 
Fenske, and An Apparatus and Con- 
version Chart for Routine High Vacuum 
Distillation of Oils, by K. M. Watson and 
Charles Wirth, III. 


Determining Helium 
In Natural Gas 


N improved apparatus and method 

for rapid and accurate determination 
of the helium content of natural gas and 
gaseous mixtures derived from _ that 
source have been developed in the Cryo- 
genic Laboratory of the United States 
Bureau of Mines, Department of the In- 
terior. A complete description of the ap- 
paratus and procedure for analysis has 
been made generally available to the pub- 
lic in a recently issued report of the 
bureau under authorship of C. C. Ander- 
son, associate chemist, U. S. Bureau of 
Mines Cryogenic Laboratory, Amarillo, 
Texas. 

These improvements are the result of 
technical investigations which are a part 
of the bureau’s helium program, directed 
toward reducing costs of supplying all of 
this non-combustible gas used in the 
lighter-than-air-craft of the army and 
navy and toward assuring adequate sup- 
plies of this phenomenal war mineral. 


The quantitative determination of 
helium in a gaseous mixture is accom- 
plished by the removal of the other con- 
stituents from the sample, either by 
chemical or physical means, leaving only 
the helium which can be measured di- 
rectly. 

When cooled to liquid-air temperatures, 
activated coconut charcoal absorbs large 
volumes of the principal constituents of 
natural gas, such as nitrogen, methane, 
other gases of the hydrocarbon series, 
carbon dioxide, and oxygen, if the latter 
is present in the sample but does not 
absorb detectable quantities of helium, 
under the conditions prevailing in the 
analytical apparatus. The thousands of 
analyses made in: the Cryogenic Labora- 
tory indicate that in natural gases of this 
country hydrogen and neon are either 
absent or occur in such small percentages 
as to be absorbed readily by the quantity 
of charcoal usually employed. 

Essentially, the apparatus consists of a 
condensation tube, two charcoal tubes, a 
Topler mercury pump, and a burette. All 
of these parts and the necessary mercury 
traps, stopcocks, and manometer are 
welded together, forming a vacuum-tight 
apparatus. Accessory equipment includes 
a spectroscope, spark coil, six-volt stor- 
age battery, a balance for weighing, a 
gasometer or equivalent for holding the 
sample before analysis, vacuum flasks for 
holding liquid air, and pumps or other 
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Buy from the local 
Lunkenheimer distributor 


—_ 


® Proved performance in actual service. 
Exceptionally sturdy construction. 
Stainless steel working parts. 

Easy operation 

Non-corroding and non-sticking. 


Ball checks in both upper and lower valve , ee 
bodies close automatically in case of glass ® Superior to All-Iron construction. 


breakage. ® Parkerized—a protective coating that retards 
Easy replacement of new glasses. 





TRIED AND PROVED IN SERVICE 





LUNKENHEIMER 


AUTOMATIC LIQUID GAUGE 


Stainless Steel Stem, Gland, Retaining Ring, 
Stuffing Box Washers and Ball Check Valves. 


Iron Body 





350 Ib. GLP—450° F. 


For use on pressure tanks, gravity tanks and other reservoirs hand- 
ling liquids which attack brass or bronze, and where an iron liquid 
gauge with stainless steel trim will stand up on destructive service. 





{ These features Insure Dependability and Safety. \ 





Stainless Stee! 
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Fig. 1183 is described in folder No. 586. 
May we send you a copy? 


THE LUNKENHEIMER C2. 
—=QUALITY’=— 


CINCINNATI, OHIO. U.S. A. 
NEW YORK CHICAGO BOSTON 
PHILADELPHIA SAN FRANCISCO 


EXPORT DEPT 318-322 HUDSON ST, NEW YORK 


® Cone-shaped packings prevent leakage a- 
round glass and minimize breakage due to 
overpacking and torsional strains. 


® Standard pipe plug in lower body for drain- 
age connection. 


> Insurance against fire hazard. 


rust and improves appearance, 





Cone Shaped Packing Eliminates Glass Breakage. 
27-11-89 
45a 





i 








devices for supplying compressed air and 
creating a vacuum to operate the Topler 
mercury pump. 

For routine work in the Cryogenic 
laboratory, some modifications of the 
more elaborate apparatus have been made, 
and since there is always the possibility 
of finding other rare gases associated 
with the helium in the samples analyzed 
in connection with the helium-resources 
survey, a wave-length spectrometer is 
used in order that those gases may be 
identified. 

After becoming familiar with the ap- 
paratus, an analyst can complete deter- 
minations in 15 to 30 minutes, depending 
upon the volume of helium to be pumped 
out of the apparatus, and with ordinary 
care results can be duplicated within 
close ranges. For samples having one 
percent or less of helium, check determi- 
nations should not vary more than 0.01 
percent. Check results for samples hav- 
ing. from one to two percent helium 
should be within + 0.01 percent. Copies 
of I. C. 6796, An Apparatus and Method 
for the Determination of Helium in 
Natural Gas, may be obtained without 
charge upon request to the Information 
Division, U. S. Bureau of Mines, Wash- 
ington, D. C. 


The Accounts of 


An Oil Company 


By H. G. Humphreys. Cloth bound 
volume, 136 pages, price $2. Published 
by American Institute Publishing 
Company, Inc., 135 Cedar Street, New 
York, N. Y. For sale by Gulf Publish- 
ing Company, Houston, Texas. 

This book was selected by the commit- 
tee on publication of the American Insti- 
tute of Accountants as one of its princi- 
pal titles for this year. It was published 
through recognition that great changes 
have taken place in the methods of pro- 
ducing and refining oil and that there 
have been accompanying changes in the 
methods of accounting. 

Some of the material was published 
during 1933 in The Journal of Account- 





ancy in the form of series of articles 
on various phases of the petroleum in- 
dustry. Those articles have been ampli- 
fied and much new matter has been added. 

The book is divided into eight chapters, 
taking up in sequence the following sub- 
jects: balance sheet and general accounts, 
departmental investment and income, fore- 
cast of income, oil and gas properties, 
natural gasoline department, refinery de- 
partment, lubricating department, and 
marketing department. 


Transactions 


A.I.M.E. (1934) 


Petroleum Development and Tech- 
nology. Cloth bound volume, 465 
pages, price $5. American Institute of 
Mining and Metallurgical Engineers, 29 
West 39th Street, New York, N. Y. 

This book, recently off the press, con- 
tains papers presented before the division 
at Los Angeles in September, 1933, at 


* Dallas in October, 1933, and at New York 


in February, 1934. 

The papers are divided into five chap. 
ters, covering production engineering and 
engineering research, petroleum econom. 
ics, stabilization data, production statistics 
on domestic and foreign fields, and de. 
velopments in refinery engineering dur. 
ing 1933. 

The chapter containing statistical jp. 
formation on production is worthy of 
particular mention, as it presents the sta- 
tistics in a new and more comprehensive 
form than previous publications of the 
organization. 

Another new feature of the volume jis 
a table showing the consumption of pe- 
troleum throughout the world in 1931, 
1932, and 1933, included in the chapter on 
petroleum economics. 

The volume represents a valuable and 
authoritative compilation of engineering 
and statistical data on petroleum, appeal- 
ing to engineers, economists, geologists, 
executives, and manufacturers. 


Vv PLANT ACTIVITIES Y 


Dewaxing Plant: Standard Oil Com- 
pany of Louisiana, Baton Rouge, is 
completing erection of a Sharples Bari- 
Sol centrifugal dewaxing installation, 
Max B. Miller Co., Inc., licensor, and 
this installation using mixture of 
ethylene dichloride and carbon tetra- 
chloride as solvent. 


Purchase: Frank Weber and Al 
Clark, Farmington, New Mexico, have 
purchased a refinery at Aztec, New 
Mexico, to move equipment to Farm- 
ington, recondition and enlarge. 


Refinery: The Mexican government 
is reported considering establishment 
of a $5,000,000 petroleum refinery at 
Mexico City. Indefinite maturity. 
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Hour muck dots the 
CAMPBELL Bouton Feed 


The CAMPBELL is priced at a figure within reach 
of the smallest refinery. Get full information on 
what the CAMPBELL is contributing to boiler 
economy in refineries all over the world. Guaran- 
teed to fulfill every claim made by us. Simple. 
Rugged. Dependable. Easily installed. No moving 
parts. No thermostats. No floats. No generators. 
No servicing required. Get complete details. 


ATLAS VALVE CO., 275 South Street, Newark, N. J. 


Patented 
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Pipe Line: Standard Oil Company of 
California to build 108 miles of 12-inch 
pipe line, including five new pump sta- 
tions and reconditioning of two op- 
erating stations. Line to cost $4,000,000 
and to extend from Rio Bravo pump 
station, Kern County, and join with 
present lines from Kettleman Hills to 
Estero Bay. 


Merge: Bell Oil & Gas Company has 
merged with Altitude Petroleum Com- 
pany, retaining the Bell name. Albert 
Finston is president, Jesse Finston, first 
vice president. I. A. Anson and M. L. 
Dreese of Altitude Petroleum Com- 
pany, become vice presidents in charge 
of sales for the new company, which 
owns refineries in Oklahoma and Kan- 
sas. 


Operating: Lomita Gasoline Com- 
pany has started operating its new gas 
oline absorption plant in the Mountain 
View field, Kern County, California. Con- 
structed by F. H. Garbutt and designed 
by J. A. Campbell. 


Sold Plant: Gulf Production Com- 
pany has sold its three-unit natural 
gasoline plant, Breckenridge, Texas, to 
Lone Star Gas Company. Purchaser 
has shut the plant down. 


Enlargement: Mohawk Oil Con- 
pany, Fruitvale, California, has et 
larged its refinery through the addition 
of a new 2000-barrel distillation unit. 
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Refining Equipment 


Towers, Tanks, Drums, Stills, ete.—Welded or Riveted 





Fabricated to Your Order 


The above illustration shows part of a shipment of refinery equipment 
fabricated in The Hedges-Walsh-Weidner Company, Chattanooga, 


shops of our organization for export to the Argentine. 


In these shops pressure vessels have been built for more than fifty 
years. To this half century of experience is added facilities of every 
kind . . . boiler shops, welding shops, foundry, pattern shops, ma- 
chine shops; plate bending press capable of shaping plates cold up to 
four inches thick; Class 1 welders; furnace for stress relieving; 
300,000-volt X-ray machine; chemical and physical laboratory. 
Vessels may be any dimensions up to shipping clearance limits. 
Welded or riveted. Fabricated to order. 


CONVIBIUS el ON BEN GIN EER (CRGCONVUEZANN BERLIN (G: 


200 Madison Avenue, New York, N. Y. . «. «© «+ «+ Canadian Associates, Combustion Engineering Corporation, Ltd., Montreal 


MANUFACTURING PLANTS: The Hedges-Walsh-Weidner Company, Chattanooga, Tenn.; Coshocton Iron Company, 
onongahela, Pa.; Raymond Brothers Impact Pulverizer Company, Chicago, IIl. 


C-E PRODUCTS: Pressure Vessels, Fabricated Plate Work, All types of Pulverized Fuel Systems, Mechanical Stokers, | 
Boilers, Complete Steam, Generating Units, Water Cooled Furnaces, Economizers and Air Heaters. 
A-178 
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Prevent Foreign Matter 
Ruining Tools, Etc. 


As compressed air goes through the 
pipe lines it picks up oil, rust, scale, 
sediment and water. 

Scale and sediment clog drills, riv- 
eters and other pneumatic tools, caus- 
ing excessive wear. Water in the lines 
causes water hammer and washes away 
lubricants. And oil damages gaskets 
and the inside of hose lines. 

A Protectomotor Pipe Line Filter 
will remove 99-9/10% of ‘the oil, 
water, rust and sediment from your 
pipe lines. Permits only clean dry com- 

ressed air to reach tools and work. 
ste this filter saves money in 
cleaning operations, paint spraying, 
agitating liquids, etc. 

Write for catalog and particulars 
about our free trial offer. 


Staynew Filter Corp. 
21 Leighton Ave. Rochester, N. Y. 


TESTOMOTOR 
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Now Is the Time 


TO RE-COVER 
YOUR 
FILTER 
LEAVES 
WITH 
LONG 
LASTING 


SMOOTH-TEX 
METALLIC FILTER CLOTH 








You can do the work, using 
our improved method and 


fittings or we do it for you. 


Write to-day 





MULTI-METAL WIRE 
CLOTH CO., INC. 


795 EAST 139TH ST. 
NEW YORK, N. Y. 
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Purchase Unit: McMurrey Refining 
Conipany, Arp, Texas, R. J. McMurrey, 
president, has purchased from Kettle 
Creek Refining Company, El Dorado, 
Arkansas, a cracking unit and equip- 
ment is being moved to install at: the 
Arp refinery. 


Enlarge: M. M. McCallem Refining 
Company, Huntington Beach, Califor- 
nia, is adding a new unit to its road 
oil and asphalt plant. Estimated cost 
$10,000. 


Coking Process: Lubrite Refining 
Corporation (Socony-Vacuum Corpora- 
tion), St. Louis, Missouri, has awarded 
contract to H. A. Brassert & Com- 
pany, Chicago, for a three-unit installa- 
tion of the Knowles residuum treating 
process. The Knowles ovens with coke 
handling facilities, as well as pipe still 
and fractionating equipment are includ- 
ed. The latter will be built by J. P. 
Devine Corporation. 


Carbon Black Plant: Ben Ashe and 
associates have been issued permit by 
the Oklahoma Corporation Commis- 
sion to establish a carbon black plant 
three miles from Guymon in the Okla- 
homa Panhandle. Estimated cost $500,- 
000. Gas from the undeveloped Texas 
County field. 


Purchase: C. L. & W. Refining Com- 
pany, Inc., Gladewater, Texas, has pur- 
chased Carnation Refineries, Inc., 1500 
barrel skimming plant at Gladewater. 
Plant has been operating since Feb- 
ruary 1, 1933. 


Sale: . Lawrence Gasoline Plant, Inc., 


Dallas, has sold its natural gasoline 
plant in the Kilgore section of the 
East Texas field to the Frontenac 


Pipe Line Company, a new subsidiary 
of McColl-Frontenac Oil Company, 
Ltd., owner of refineries at Montreal 
and Toronto, Canada. Frontenac Pipe 
Line Company also acquired the crude 
gathering system of the Mil-Hil Cor- 
poration, Dallas, that is connected to 
about 25 wells in the Kilgore area, and 
will mix the crude and natural gasoline 
in making deliveries via tank cars to 
the Canadian plants. 


Sale: Tall Pines Natural Gasoline 
Corporation, Tyler, Texas, has sold its 
natural gasoline plant in the Kilgore 
section of the East Texas field to G. 
L. Culver, Gladewater operator, who 
also operates Linzie Refining Com- 
pany and Culver Refining Company 
plants. Culver is reported to have paid 


$50,000 cash and assumed all outstand- 
ing obligations in acquiring the above 
gasoline plant. 


Solvent Plant: Vacuum Oil Com- 
pany is installing a small unit of the 
Chlorex solvent refining process at 
Olean, New York. The company is 
now operating its Duo Sol process at 
the Paulsboro, New Jersey, refinery. 


Purchase: Phillips Petroleum Com- 
pany has purchased from Bell Oil & 
Gas Company its well-pressure ab- 
sorption type gasoline plant in west- 
ern Wheeler County, Texas, on the A. 
R. Evans tract, NW Section 51, Block 
24, H&GN Survey, and will enlarge 
capacity. 


Booster Plant: Phillips Petroleum 
Company is planning a large gas 
booster plant in western Wheeler 
County, and has purchased a 40-acre 
site in NW SW Section 48, Block 24. 
The station will be hooked up to the 
present system of trunk lines trans- 
porting gas and natural gasoline to the 
company’s plants in Gray County. 


New Equipment: Freedom Oil 
Works Company, Freedom, Pennsyl- 
vania, is erecting a new 550 horsepow- 
er boiler and chain grate stoker. Boil- 
er erected by Union Iron Works, Erie, 
Pennsylvania. 


Pipe Line: Middlesex Pipe Line 
Company, an interest of Sun Oil Com- 
pany, plans construction of a new 
welded-steel pipe line from the refin- 
ery of Sun Oil Company to bulk ter- 
minal on the Passaic River, Newark, 
New Jersey, at an estimated cost of 
$475,000. The line will include booster 
pumping stations and will run from 
Marcus Hook to Washington’s Cross- 
ing, Pennsylvania, thence across the 
Delaware River, through New Jersey 
to the terminus, a distance of about 
100 miles. 


Carbon Dioxide Plant: Liquid Car- 
bonic Corporation, 41 Mills Street, 
Toronto, Ontario, Canada, plans con- 
struction of a plant for the manufac- 
ture of carbon dioxide and carbonic 


ice. Estimated cost $50,000. 


Laboratory: Gulf Refining Company, 
Gulf Building, Pittsburgh, plans erec- 
tion of a group of three buildings 
to be used as a research laboratory at 
Harmarville, Pennsylvania. H. H. 
Henderson, Pittsburgh, chief engineer. 


Estimated cost $150,000. 
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There Is Only One Way To Know For Sure 
Use Fisher Alignment Capacity Charts 


= 


_ hl 





——— 


Chart No. 1, Body with Raised Seats, Fully Balanced 
Cc : 


tion Disc Inner Valve 





Chart No. 10, Streamlined Body, Bevel Seated Inner Valve 





Chart No. 9, Standard Body, Characterized “V" Port Inner Valve 
Liquid Capacity Chast 
Chart No. 5, Standard Body “V” Port Inner Valve 
team Capacity Chart 


Chart No, |, Standard Body Regular Bevel 
Air or Ges Copacity Chart 

















Seated Inner Valve 
<d MAPA 


























Don’t guess—Know! There is only one way to correctly 
determine the size of an automatic regulator for a given 
control job, or for determining the flow through a given 
size regulator—use the new FISHER Alignment Capacity 
Charts. These Charts cover various types of valve bodies 
and inner valve constructions. You can determine pipe size 
of regulator, pressure drop, pressure differential, flow, or 
gravity correction by using this most detailed and accurate 
up-to-date information ever published on this subject, now 
available after years of actual testing by FISHER engineers. 
You can save money and improve control by accurately 
sizing automatic regulators for your control problems. 


Let FISHER engineers Keep up to date. 





— . Write for 
There is no FISHER Bulletin 
obligation. wa 00 OUR PART No. 39-A. 


Fisher Governor Compan 


LOS ANGELES, CALIF. NEW YORK, N. Y. 
201 SOUTH FIRST AVENUE, MARSHALLTOWN, IOWA 





ee 


REFLEX GAGES 


have been used for steam boilers for 25 years 
and are now being used by leading oil companies 
for indicating oil levels in tanks, towers, stills, etc. 


The 
empty 
space 


appears 
WHITE 





The 
liquid 
shows 
BLACK 





They are safe and durable at the highest pres- 
sures and temperatures. We can furnish gages 
with or without valves for every type of service. 
Full information upon request. 


Jerguson Gage & Valve Co. 


87 FELLSWAY 
SOMERVILLE, MASS. 
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Now Even Better 





Tue LaBour Company, INc. 


Originators of the Self-Priming Centrifugal Pump | || 
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LaBour 
CHEMICAL VALVES 


For more than four years LaBour Chemical 
Valves have been making good in many a process 
plant, including a considerable number of refin- 
eries. The basic design of these valves, tested by 
years of actual service, is retained in the new 
models now offered by LaBour, but the new ones 
include a number of improvements and refine- 
ments making them even more serviceable, and 
more convenient to install and use. 

LaBour Chemical Valves of standard materials 
will handle most of the acids (outside the chlorine 
group) and practically all caustics. On special 
order valves can be supplied for almost any spe- 
cified liquid. 

Submit your problems to LaBour engineers. 


There's no cost or obligation involved. 


907 Sterling Avenue 
ELKHART, INDIANA 
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POPULAR 


Oil men everywhere like the 
Empire Me’2r. They like it be- 
cause it is accurate, dependable, 
and economical. The Empire is 
the only meter of the oscillating 
piston type which is made in all 
sizes up to 6 inches. It is also 
the only BALANCED-PISTON 


meter. 


EMPIRE 





SIL METER? 


NATIONAL METER COMPANY 


OR ALL LIQUID PETROLEUM PRODUCTS 











4213 First Avenue, Brooklyn, New York 


BOSTON CHICAGO DALLAS SAN FRANCISCO LOS ANGELES 




















Tix Annealing Oven is capable of 
stress-relieving vessels up to ||’ diameter and 
100’ in length, and with our X-ray Department 
places us in position to supply Class | and 
Class I] Code Vessels to meet your require- 
ments. 


Send us your inquiries 


J. P. DEVINE MFG. CO., Inc. 


Subsidiary of Mt. Vernon Car Mfg. Co. 
MOUNT VERNON, ILL. 
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New Equipment for the Modern Plant 
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Liquid Gauge 
THE LUNKENHEIMER COMPANY 


The Lunkenheimer Company, Cincin- 
nati, Ohio, announces improvements and 
changes in design in its No. 1183 auto- 
matic liquid gauge. All internal working 
parts, stem, gland, retaining ring, stuffing 
box washers and ball checks are now 
made of stainless steel to provide maxi- 
mum resistance to corrosion and to re- 

















Lunkenheimer Gauge 


duce sticking. The new pressure rating 
is 350 pounds gas-liquid pressure at 450°F. 

The new gauge has been tested and 
proved in actual field service. It is adapt- 
ed for use on pressure tanks, gravity 
tanks and other reservoirs handling 
liquids which attack brass or bronze; 
non-sticking 
gauge is essential. Sturdy construction is 
provided to assure dependability and 
safety; automatic closure of ball checks 
in both upper and lower valves in the 
event of glass breakage; non-corrodible 
and non-sticking working parts; easy and 
safe replacement of new glasses; cone 
shape packings to prevent leakage around 
glass, and minimize glass breakage haz- 
ard; standard pipe plug in lower valve 
body for drain connection and provided 
with a protective coating that retards 
rust and improves appearance. 


where a_ non-corrodible, 


Voltage Booster 


WESTINGHOUSE ELECTRIC & MFGR. 

COMPANY 

Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, 
Pennsylvania, has announced a low 
Priccd, pole-mounted, booster which 
automatically changes a feeder’s™ volt- 
age cither five percent or 10 percent in 


S € 


™. 


a single step. This new Type’ B Feeder 
Voltage Booster, is particularly suit- 
able for maintaining proper voltage for 
rural lines, isolated loads, or distribu- 
tion circuits where the load changes 
once or twice daily from very light to 
practically full load. Single phase 60 
cycle boosters range from 1% kv-a. at 
2400 volts up to 50 kv-a. at 6900 volts. 
Three phase three-wire circuits require 
two units connected in open delta; 
three phase four-wire circuits require 
three units in star. The booster is or- 
dinarily controlled by line current, but 
can be operated from line voltage, if 
desired. Also, a special design is avail- 
able for bucking instead of boosting 
voltage. 


Operation Recorder 
THE BRISTOL COMPANY 


The Bristol Company, Waterbury, 
Connecticut, is offering an electrical 
operation recorder, which provides a 
long record on a fast moving round 
chart. This instrument, instead of mak- 
ing one circular record, draws a spiral 
curve starting at the outer edge of the 
chart and gradually moving toward the 
center. This spiral record is accom- 
plished by a telechrom cam which con- 
tinuously resets the record makifig 
ment. 

This instrument is meeting favor in 
time-study work, since it providesan 
open record with the easy filing and 
ready reference characteristics of the 
round chart. One form of the instru- 
ment is fitted with a chart driving 
clock, making one revolution per hour 
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‘ Bristol Recorder 


tember, 1934—A Gulf Publishing Company Publication 


and with a separate telechrom motor 
driven cam making one revolution in 
eight hours. The resulting record is a 
spiral curve covering eight rotations of 
the chart and with approximately one- 
fourth inch spacing of the record line. 


The mechanism which records the 
occurence of an operation is a small 
electro-magnet which is _ energized 
when an external circuit is closed. The 
movement of this magnet actuates the 
pen arm and moves the inking pen ap- 
proximately one-sixteenth of an inch. 
The movement is housed in a moisture- 
proof rectangular case. 


Integral-Furnace Boiler 
THE BABCOCK & WILCOX CO. 


The Babcock & Wilcox Company, 
35 Liberty St.. New York, announces 
a new boiler unit, designed to provide 
a completely coordinated unit compris- 
ing a two-drum boiler, a water-cooled 
furnace, burners for liquid, gaseous, or 
pulverized solid fuels, and, when need- 
ed, a superheater, economizer, and an 
air heater. This unit is applicable in 
industrial plants where operation at 
high nominal ratings with high final 
steam temperatures, and where high 
efficiency is desired. The arrangement 
of the boiler proper, with inclined 
tubes entering an upper and a lower 
drum, and with the furnace paralleling 
the drums and separated from the rows 
of tubes by a furnace wall, makes its 
installation advantage where headroom 
is limited. 

The furnace is water-cooled to as- 
sure low maintenance costs and mini- 
mum outage for repairs and replace- 
ments. This feature is shown by the 
arrangement of the cooling-water 
tubes, the simplicity of the supporting 
structure, the use of but two headers, 
and the necessity for but one small 
section of steel casing. The two side 
walls are of Bailey stud-tube construc- 
tion employing tubes, suitably spaced, 
with the spaces between the tubes 
filled with plastic refractory material 
secured in place by studs welded to the 
tubes. The floor is water cooled. The 
cooling tubes are straight and are cov- 
ered with standard Bailey bare-metal 
blocks. The tubes of the floor and out- 
er sidewall connect to a common head- 
er in such a manner that positive cir- 
culation is assured through the floor 
and the wall. The rear wall, or refrac- 
tory construction, is protected by a 
row of bare water-cooled tubes. Pro- 
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tection of the boiler tubes and super- 
heater is obtained by a slag screen, 
formed by the first two rows of. boiler 
tubes. These tubes are offset or stag- 
gered, and are spaced on wider centers 
than those directly behind them to cool 
the molten sticky slag, without, how- 
ever permitting the slag to bridge 
across the tubes and thereby restrict 
the flow of gases. The unit is suitable 
for either wet or dry ash removal. 
The boiler tubes are arranged in three 
passes, and are so spaced as to secure 
maximum heat transfer consistent with 
a draft loss that is sufficiently low to 
permit operation with natural draft up 
to fairly high ratings. The tubes in the 
first pass are 3% inches in diameter, 
and the diameter of those in the suc- 
ceeding passes is two inches.The tubes 
are on alternate wide and narrow cen- 
ters to facilitate their renewal. All 
tubes can be ¢leaned with standard 
turbines, and the outside of the tubes 
can be cleared of all ash deposits with 
a minimum number of soot blowers. 
The drums are of fusion-welded or, 
if desired, riveted construction. The 
lower drum rests upon cast-iron sad- 
dles, which, in turn, are suported by 
footings. It is anchored by the saddle 
near one end, but is free to move at 
the other end. The upper drum is sup- 
ported by beams carried on corner col- 
umns, and, in the larger sizes, by aux- 
iliary guides and supports secured to 
the buckstays and rear corner angles. 
It is equipped with the necessary 
steam-and-water separator to assure 
the delivery of dry steam. Steam en- 
ters the dry pan at the front of the 
boiler where the water is comparative- 
ly quiet, passes over the length of the 
dry pan, and is taken away from the 
rear of the drum to the superheater. 


Beryllium Copper Tools 
STANLEY TOOLS | 

Stanley Tools, New Britain, Con- 
necticut, has placed on the market a 
new line of non-sparking tools made 
from Anaconda beryllium copper. This 
alloy, which contains over 97 percent 
copper, can be hardened, toughened 
and strengthened by combined working 
and heat treating until its physical 
qualities exceed those of any other 
non-ferrous metal. Beryllium copper is 
non-magnetic and will not give off 
sparks when struck against other 
metals or materials. It is immune to 
rust and highly resistant to a wide 
variety of corrosive agents. 

Stanley non-sparking beryllium cop- 
per tools are made from wrought and 
heat-treated metal which provides them 
with strength and toughness. The line 
includes hammers, chisels, scrapers, 
sledges, pinch bars, screw drivers, 
wedges, fork tips and other items. 
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Putty 
B. F. GOODRICH RUBBER COMPANY 


B. F. Goodrich Rubber Company, 
Akron, Ohio, has announced a new 
type putty which contains rubber. It is 
similar in appearance and consistency 
to painter’s putty, and the manufac- 
turer claims several advantages for it. 

The putty requires no mixing, since 
it contains little oil. It is resistant to 
corrosive chemicals and fumes, and be- 
cause of its rubber content offers a 
high resistance to moisture. It also ad- 
heres well to steel surfaces. The putty 
is called “Plastikon” and is marketed 
in 15-pound, 75-pound and 225-pound 
cans for commercial users, and in pint 
cans for small jobs. 


Welding Machine 


LINCOLN ELECTRIC COMPANY 


Lincoln Electric Company, Cleveland, 
Ohio, has announced a new close coupled 
gas engine driven “Shield-Arc” welder of 
300-ampere, 40-volt capacity. Due to close 
coupling features, the new unit is much 
more compact and lighter in weight than 
previous models. 





Lincoln Welding Machine 


The generator is mounted on the en- 
gine housing with the drive lined up on 
hardened steel and driven on cushioned 
rubber. This method of coupling takes 
care of misalignment and reduces vibra- 
tion. 

Due to reduced vibration, the engine op- 
erates at a high efficiency and gasoline 
consumption is lowered, according to the 
manufacturer. A_ special idling device 
which cuts the engine speed when the 
arc is broken further assures economical 
operation of the six-cylinder engine. 

The welder is mounted on a rigid steel 
base with totally enclosed steel side cur- 
tains. Where desired the complete unit 
is mounted on small factory portable steel 
wheels, or large six-inch face steel wheels 
for outside use, or on two or four wheel 
pneumatic tired trailers. 

A uniform generator current permits 
use of a higher average current with 


greatly increased welding speed. The ca- 
pacity of the new welding machine is 60 
percent higher than its predecessor and 
it is rated at 40 volts. According to the 
manufacturer, the “Shield Arc” welder 
has 10 percent higher efficiency at full 
loads and still more on overloads, even 
though it is of much greater capacity. 

Other features of the “Shield Arc” 
welder include dual control of weiding 
heat, sparkless commutation, handy- 
height controls, and are welded steel con- 
struction. 


“Lincontrol,” a new remote current con- 
trol device which enables the operator to 
adjust the current by tapping the electrode 
on the work, is supplied as optional equip- 
ment. No additional cables or rheostat 
are carried by the operator. 


Direct-Current Motors 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenec- 
tady, N. Y., announces a new line of 
direct-current motors, designed for 
those applications where dust, dirt, 
moisture, or other foreign matter is 
present in large quantities. The new 
motors are totally enclosed and fan- 
cooled, and are available in a wide va- 
riety of electrical and mechanical mod- 
ifications—in sizes from ™% to 200 
horsepower. 


A system of dual ventilation is util- 
ized. This together with water-tight 
conduit boxes, and labyrinth seals at 
the cartridge-type bearing housings 
effectively protects the working parts 
of the motor. An internal fan draws 
the warm air from the windings and 
core and circulates it around the total- 
ly enclosed interior of the motor so 
that it gives up its heat to the frame 
and end shields. An external fan draws 
cool air in through mesh openings in 
an outer end shield and directs it over 
the surface of the magnet frame and 
inner end shields. Close clearances be- 
tween the end shields and the bearing 
housings, and grease seals along the 
shaft, prevent foreign particles from 
entering into the motor. 


These new direct-current motors are 
especially suited for application in lo- 
cations where obnoxious process-dusts 
prevail, and to such apparatus as stok- 
ers, conveyors, pumps, machine tools, 
sand screens and shakers. They are 
suitable, too, for outdoor use in mild 
climates. 


In addition to the advantages of to- 
tal enclosure, these fan-cooled motors 
offer, as compared with totally en- 
closed .motors, a saving in_ space, 
greater output per pound of material, 
economy of operation, and _ inter- 
changeability with most open motors 
of corresponding ratings. 
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Flanged Head Motors 
THE LOUIS ALLIS COMPANY 


The Louis Allis Company, Milwau 
kee, Wis., announces the developmen 
of several types of flange head mounf** 
ings for its line of electric motors.The 
flange is an integral part of the motor 
head and may be finished on eithenfor 
both sides. Limitations in space for 
motor mounting on many applications 
such as machine tools, including lathes, 
drills, grinders, polishers, etc., make it 
desirable to eliminate motor feet and 
provide finished flange on motor head 
for end mounting. 

This new type of motor is also used 
widely on close-coupled pump mount- 
ings. 


Saf ety Switches 
CUTLER-HAMMER, INC. 


Cutler- Hammer, Inc., Milwaukee, 
Wisconsin, announces a new line of ex- 
plosion-proof safety switches for use 
in Class 1,\Group D, hazardous loca- 
tions. The ee includes both single- 
and doubles#hrow types in standard 
sizes up to 200 amperes capacity. The 
switch is a heavy, industrial duty Type 
A construction, with outside operating 
handle, ae a heavy weather- 
proof, semi-stee? cast enclosure, com- 
plying with Jequirements of the na- 
tional electri code. A precision ma- 
chined flang@® of required width, be- 
tween the Base and cover, 
proper cooling of any flame 
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A.S.T.M.-C.F.R. OCTANE RATINGS 
Natural Gasoline and Gas Analysis 
Using Podbielniak apparatus. 

All other tests on Petroleum Products. 


Phoenix Chemical Laboratory 


“an exclusive petroleum testing laboratory” 
3953 Castello Ave. Chicago, IIl. 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 
Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 











SAFETY 


176 Johnson § 


EQUIPMENT CORP 


PULMOSAN 
? Brooklyn, N.Y 








Cuttler-Hammer Safety-Switch 


might occur from an explosion within 
the case, so that outside gases will not 
ignite. Corrosion resisting bolts hold 
the cover firmly in place. 

Two pipe threaded conduit holes are 
provided in the bottom of the case and 
pads at the side and top of the case al- 
low for drilling other holes if needed. 
Provisions are made for padlocking the 


handle in either position—accommo- 
dates three padlocks in “off” and 
three padlocks in “on” positions to 


meet specific industry requirements. 
Finish is black Japan. 

Specific applications for these ex- 
plosion proof switches include such 
locations as distilleries, dry cleaning 
plants, petroleum refineries, bulk oil 
stations, filling stations, gas plants, 
spray painting plants, chemical works, 
paint, lacquer and varnish works, etc. 


Proportioning Unit 
D. W. HAERING & COMPANY 

D. W. Haering & Company, 3408 
Monroe Street, Chicago, announces the 
development and introduction of the 
H-O-H Proportioning Unit, an auto- 
matic proportioning machine which 
makes the accuracy of the pitc: tube 
principle practical. 

The machine will feed liquid chem- 
icals into liquid lines under varying 
conditions of pressure and in any 
amounts desired. The machine is en- 
tirely automatic. It starts, stops and 
feeds in proportion to flow. The only 
manual attention required is the re- 
charging of the unit which may be 
accomplished in less than five minutes 
and the reagent tanks are made of suf- 
ficient size to require this operation 
only at long intervals. 


The machine is finished in baked 


enamel and sells at a very low price 
setting new records of economy in the 
proportioning equipment field. 

The unit is also easy to install as 
it is only necessary to drill and tap 
three-eights of an inch pipe line ip 
order to install the pitot tubes. Once 
the tubes are installed it is possible to 
disconnect the machine and make al] 
piping arangements or changes from 
time to time without interfering wit}; 
the main flow of liquid. 


Disconnecting Switches 
GENERAL ELECTRIC COMPANY 


General Electric, Company, Switch- 
gear Sales Division, Philadelphia, an- 
nounces a new line of indoor discon- 
necting switches, with ratings as high 
as 1200 amperes at 5000 volts, featur- 
ing silver-to-silver line-pressure con- 
tacts. The silver, applied to the con- 
tacts by a special process, produces a 
surface said to be of unusual wearing 
qualities, to eliminate troublesome oxi- 
dation and its inherent disadvantages, 


The complete line includes hook- 
operated, single- and double-throw, 
double-throw double-blade transfer 
switches with half- or full-capacity 
blades, single-throw tandem transfer 
switches with full-capacity blades, and 
group-operated switches’ controlled 
manually or electrically. The single- or 
multi-pole switches are mounted on 
compound insulators and metal bases. 
The insulators are made of non-inflam- 
mable, arc-resisting Cetec cold-molded 
material and have a dry flashover of 


25 KV. 


Diesel Engine 
THE GUIBERSON CORPORATION 


The Guiberson Corporation, Dallas, 
Texas, has introduced a line of Diesel 
engines for trucks and buses, oil well 
pumping and other industrial power 
requirements. The new line of indus- 
trial engines was the outgrowth of the 
company’s success with its Diesel air- 
craft engine. 


The special patented feature of the 
Guiberson engine is the synchroniza- 
tion of fuel supply, timing, and air sup- 
ply so that all are controlled by one 
throttle, and proper proportions and 
relations of each automatically assured 
at all speeds, the manufacturer claims. 

The engine has been perfected dur- 
ing several years of experimental work. 
A 7%4-ton truck powered with this 
Diesel engine was driven all over the 
United. States. A loaded truck of this 
size was, driven recently from Dallas 
to Tulsa, a distance of 300 miles, with 
a full operating cost of $1.75, the man- 
ufacturer has announced. 
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Price — of Koalt Engineering Company, 533 
im the | Mayo Building, Tulsa, as exclusive rep- 

It ems A b Ou t M anu fa C t urers resentative in Kansas, Oklahoma, Ar- 
ca Ca kansas, Louisiana and Texas for the 
* : sale of steel and tubular products. 
Once Wood-Moore Corporation, Tulsa, an- Republic Steel Corporation, Youngs- 


Ralph M. Parsons Company has 
been organized to carry on the con- 
sulting and contracting business which 
Parsons personally has been conduct- 


ble to nounces opening of a branch at Cor- town, Ohio, announce appointment of 
ke all pus Christi, Texas, with H. G. Schive- Buhl Sons Company, Detroit, as a re- 
from ley in charge. Arrangements have been cent addition to the country-wide or- 

r witli made with General American Tank ganization of Toncan Iron distributors. 
Storage and Terminal for terminal fa- Complete warehouse stocks will be ing for several years. Headquarters of 

cilities through that company’s new maintained at the Detroit distribution the company is at Mt. Vernon, Ohio. 





terminal recently purchased from the point. While the organization will design 
Corpus Christi Terminal Company. and build all kinds of refining equip- 
; The company is starting immediately Maintenance Engineering Corpora- ment, it will specialize in the design 
vitch- JJ to enlarge its newly acquired terminal tion, Houston, has appointed B. I. and construction of cracking units for 
» to take care of Wood-Moore Corpora- Thorngren as sales engineer to be di- small refineries to operate the Dubbs 
iscon- tion’s export and coastwise business. rectly engaged in water conditioning process under Universal Oil Products 
high Wood-Moore Corporation own a re-_ work. Thorngren was formerly with Company license and the cobuidiantet 
>atur- finery and natural gasoline plant re- Magnolia Petroleum Company in the existing nits to operate-auitie Sees 
con- cently completed at Banquette, Texas. technical service division. nimlaiin ak i mth highest effici- 
con- 
ces a Koalt Engineering Company of Mine Safety Appliance Company, = 
arn Tulsa announce the opening of an of- Pittsburgh, has established a ware- 
> OXI- fice in Dallas, Texas, with Neff S. Cass jouse branch at Houston, under ‘the 
Ages. incharge. The company is distributor direction of Geo. J. Gruber, original 
100k- in the Southwest for Key Boiler representative in the Louisiana-Texas 
Irow, Equipment Company and Timken Steel territory, and John B. Baird. The new 
nsfer and Tube Company products. branch office is located at 2018 Capi- 
acity tol Avenue. 
nsfer Southwestern Engineering Corpora- 
and tion, Los Angeles, is out of the hands Allegheny Steel Company, Bracken- 
olled of a receiver and is being operated by ridge, Pennsylvania saatentni that 
e- or a new and strengthened organization Russell gay eae tormesiy Chicsge 
| on under the name Southwestern Engi-  gicsrict maint Se Mean noimetnil 
ases. neering Company under a reorganiza- 1, the seattle al assistant general 
lam- tion plan perfected by stockholders. manager for the’ company 
Ided The company has been a prominent ; 
ca manufacturer of petroleum refinin 
and natural Ren equipment xe Pittsburgh Plate Glass Company, 
many years. Officers of the new con- slags has ——— = ae 
ae wae i; : ing warehouse system to uni 
ery ue a . oo through acquisition of Montana Glass 
vice president; Janet Rattray, secre- & Paint Company, Butte, Montana. 
Ilas, tary-treasurer. Jack Coulter has joined The er recently started operat- 
‘esel the company as its chief petroleum en- ‘78 = window glass factory at Mt. 
well gineer in charge of sales of refining Vernon, Ohio, giving employment to 
wer and natural gasoline equipment. 400 men. 
dus- RALPH M. PARSONS 
the The Borden Company, Warren, John M. McDonald, president of A. 
air- Ohio, announces the appointment of  Y. McDonald Manufacturing Com- a 
Rodney E. Mathews as district man- pany, Dubuque, Iowa, died August 4. Parsons has been engage f rn Rote 
the ager of its southern territory. For He was born in Dubuque, July 30, mercial development work for pases. § 
we, some years Mathews has been con- 1871. Following his education in the years. During the war he was active 
up- nected with a large supply house in Dubuque public schools, he entered in aircraft engine designing, construc- 
iis New Orleans, and is widely acquainted the business which his father had estab- tion and operation. After he was re- 
and ff With the trade in the south. The Bor- _ lished in 1854. He became president of the leased from active service in the navy 
oat den Company manufactures the Beaver Company on the death of his brother, as a reserve officer he was employed 
ms. § line of pipe cutting and threading A. Y. McDonald, Jr., in 1923. Surviv- as aeronautical engineer to complete 
aie tools. ing him are his widow, Mrs. Mary A. the design and construction of the 
we McDonald, and two daughters, Mrs. Mary Navy Department aeronautical engine 
his The Meriam Company, 1955 West McDonald Pnapp and Mrs. Cornelia aboratory at the Philadelphia Navy 
me 112th Street, Cleveland, Ohio, is en- McDonald Higley; and two sons, both Yard. Since 1925 he has been engaged 
his larging its plant space and capacity, actively associated with the McDonald jn design, construction and operation 
fas the new building to be used for oil and company—Joun M. McDonald, Jr., and of refineries and refinery equipment. 
sth gas engine rebuilding, permitting the William McDonald. During this time a major portion of 
wee Present buildings to be used for the the work was in connection with the 
welding division and for the manufac- Timken Steel & Tube Company, design and construction of cracking 
ture of flow and pressure instruments. Akron, Ohio, announces appointment processes. He early recognized the 
@ 
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need for a small cracking unit, fully 
protected by legitimate license and 
specially designed to meet the require- 
ments of those refiners having a lim- 
ited supply of charging stock. Ac- 
cordingly, three years ago he under- 
took to adapt and install a special 
cracking unit which would incorpo- 
rate all of the performance character- 
istics of a larger unit with cost pro- 
portioned to the reduced capacity. De- 
signing engineers, construction and op- 
erating men of Ralph M. Parsons 
Company all have had long practical 
experience in the refining industry and 
have all been long associated. 






















Southern Alkali Corporation this 
month started operation of its entirely 
new $6,000,000 plant at Corpus Christi, 
Texas, producing basic alkalis. As 
the first of a growing immigration of 
plants to serve industrial consumers of 
these products in the territory west of 
the line through Minnesota to Florida, 
the new plant offers quicker deliveries 
and more advantageous freight rates 
to 12 states east of the Rockies. In 
addition to rail facilities, the plant is 
located at tidewater with facilities for 
loading at its own docks for water 
shipment, both deep sea and through 
the recently opened intercoastal canal. 




































Association. 


names of the manufacturers and t 
to you. 


Alco Products, Inc. 

American Car & Foundry Company 
Burrell Mase Engineering Company 
The Bristol Company 

Chaplin Fulton Manufacturing Company 
Clark Brothers Company 
Cooper-Bessemer Corporation 

S. R. Dresser Manufacturing Company 
The Fisher Governor Company 

The Foxboro Company 

General Metallizing Company 
Hanlon-Waters Company 

Metric Metal Works 

The Moorlane Company 

Naylor Pipe Company 

National Supply Company 

National Petroleum News 


Natural 


Wright Bldg. 





Phone 2-4432 Tulsa, Okla. 


Is the telephone number of the Natural Gasoline Supply Men’s 


If you desire information concerning equipment—Who makes it— 
Where it can be secured locally—call or write the Association, and the 


heir local distributors will be given 


This Association is organized to promote high ethical standards of 
business and to render a more efficient supply service and to promote 
a closer relationship among the supply men and the members of the 
Natural Gasoline Association of America. 


MEMBERS 


North American Car Corporation 

The Oil and Gas Journal 

Petroleum Engineering, Inc. 

The Petroleum Engineer 

Pittsburgh Equitable Meter Company 

The Refinery Supply Company 

The Refiner and Natural Gasoline Manufacturer 
Taylor Instrument ‘Company 

C. J. Tagliabue Manufacturing Company 

Tulsa Boiler & Machinery Company 

B. W. Vinson Company, Inc. 

Webster Engineering Company 

Westcott & Greis, Inc. 

Worthington Machinery Corporation of Oklahoma 
Woobank Pump & Machinery Company 

Wyatt Metal & Boiler Works 


Gasoline 


Supply Men’s Association 


Tulsa, Oklahoma 
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Decentralizing of the basic alkali jn. 
dustry initiated by this producer not 
only means a new service deal for ex. 
isting consuming industries affected, 
but undoubtedly will influence the de- 
velopment of many new consuming in- 
dustries which can capitalize upon the 
advantages gained from a Southwest- 
ern source of supply. Initial produc. 
tion of soda ash will be approximately 
500 tons per day. 


C. W. Stratford, for the past two 
and a half years president and general 
manager of Alco Products Interna- 
tional, 1 Rue Paul Cozanne, Paris, 
has resigned from the services of that 
company. C. H. Edmonds has been 
appointed to fill the vacancy caused 
by the resignation of Mr. Stratford. 


Jeffrey Manufacturing Company, 
Columbus, Ohio, announces appoint- 
ment of A. F. Brosky as special engi- 
neer attached to the general offices at 
Columbus. 


E. I. du Pont De Nemours & Com- 
pany, Wilmington, Delaware, through 
receivers sales, has purchased Moun- 
tain Varnish & Colors Works, Inc., 
Toledo, Ohio. 


C. W. Stratford has _ re-established 
the Stratford Engineering Corporation, 
a company previously engaged in Eu- 
ropean and domestic oil refining equip- 
ment business, with offices in Kansas 
City, Missouri. He has recently re- 
signed his position as president and 
general manager of Alco Products in- 
ternational of Paris, in which capacity 
he has served for the past three years. 

J. A. Altshuler has resigned his posi- 
tion as technical director of Alco 
Products International of Paris as of 
September 1, 1934, to assume the 
position of an officer of Stratford En- 
gineering Corporation. 


Foster Engineering Company, 109 
Monroe Street, Newark, New Jersey, 
has appointed Crawford Engineering 
Company, 295 Madison Avenue, New 
York, as its representative in the New 
York district. H. J. Fortier, formerly 
in the New York territory, is repre- 
senting the company in the North New 
Jersey territory. 





E HAVRE, France, received August 

16 the first shipload of oil from the 
Iraq oil fields. The oil was routed through 
the 53l-mile northern branch of the pipe 
line from Kirkuk, Iraq, to Tripoli, in 
French Syria. There a tanker picked up 
14,586 tons and brought it to Le Havre, 
where it will be stored in tanks for use 
primarily by the navy. 


















